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INTRODUCTION

With increasing demands for energy by American consumers and the 

evident decline in petroleum based fuels, the mining of coal has become 

an increasingly important factor in our national economy. Inexpensive 

surface mining has replaced sub-surface mining in most regions of the 

country.

The U.S. Fish and Wildlife Service (1977) estimated that 1.3 million 

surface acres have been disturbed by mining. In the Appalachian region, 

approximately 10,500 miles of streams have been affected by surface mine 

impacts (ARC 1969).

Past and present surface mine impacts to running water systems have 

ranged from increased sedimentation and degradation of available substrate 

to permanent alteration of water quality by the alteration of pH and 

increases in additions of heavy metals to the food chains of aquatic orga­ 

nisms .

Mitigation of mining abuses and protection of streams from future 

mining activities can not be answered by a single criterion. Variations 

in geologic, hydrologic, and climatic conditions are sufficient to cause 

dramatic changes in the typical flora and fauna of any watershed or 

stream ecosystem. Thus, characterization of all streams in an impacted 

watershed must be accomplished prior to mining activities. When these 

data are compared with known impacted streams, a more efficient and work­ 

able management strategy can be derived.



Although a few studies on impacts of surface mining in the Cumberland 

Plateau of Tennessee have been performed, all workers agreed that their 

site specific examinations may not be applicable to the entire region 

(Starnes 1976; Tolbert 1978; Stair and Tolbert 1980).

This study was initiated to provide a wide range of baseline infor­ 

mation on the benthic fauna of streams on or adjacent to the Cumberland 

Plateau of Tennessee. When compared to available water quality data on 

these streams, there exists the potential to describe a general model of 

impacts and potential mitigating strategies for future sites of impacts 

by coal surface mining.
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DESCRIPTION OF STUDY SITES

All sites are located on or adjacent to the Cumberland Plateau of 

Tennessee. Site locations are shown on Figure 1 and described in Table 1. 

Site locations and numbers were coordinated with the standard designations 

of the U.S. Geological Survey. Individual site descriptions are included 

with the data from that site.

Site Name

Names were taken from USGS topographic maps of the 1:24000 series. 

The site is designated as being at a community when it is within a mile 

of the center of the community or within the urbanized area of the com­ 

munity. The site is designated as being near a community when it is more 

than a mile from the center of the community and outside the urbanized 

area.



Pennsylvanian Strata

FIGURE 1. Location of sampling sites.
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MATERIALS AND METHODS

Physical and Chemical Parameters

At each station, physical and chemical parameters were recorded. 

These included pH, dissolved oxygen, temperature (°C), flow, width, depth, 

percent shading, and substrate character.

pH was measured with a Corning Model 610A pH meter. Dissolved oxygen 

was measured with a Yellow Springs Instruments dissolved oxygen probe and 

meter. Temperature was determined with the use of a standard laboratory 

mercuric thermometer.

Average width was determined by a 50 ft. measuring tape across a 

transect which included the majority of the sample sites and through which 

discharge measurements were taken. Depth was measured at 25 percent 

intervals across the transect using a top-setting wading rod. Average 

depths were determined by adding the readings taken across the stream at 

each location and dividing by one more than the number of readings. This 

technique allowed for zero depth measurements on the banks and the non- 

uniformity of the basin (Lagler 1973). Velocity was determined by floating 

a half-submerged float a timed distance of 50 ft. Approximate discharge was 

determined by:

R = W x D x a x L
T (Lagler, 1973)

where R is the volume in cubic feet per second (cfs) (then converted to 

metric units), D is average depth, and a is a constant for bed roughness 

(0.8 for a rubble dominated riffle), L is the length of the measured 

section, and T is time travel of the float.

14
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Benthic Macroinvertebrate Collection and Analysis

Benthic macroinvertebrate communities were sampled by methods des­ 

cribed by Greeson et. al. (1977). Three quantitative Surber samples were 

taken at each station. The net mesh size for the Surber samples was 270 

microns with a 0.0929 square meter sampling area. A kick sample, which 

included as many different visible habitats, was also taken. Samples 

were preserved in 10% formalin and transported to the laboratory. In the 

lab, the samples were sorted, counted, and identified. A separate listing 

of taxonomic references is included. After being sorted, the organisms 

were transfered to vials containing 70% ethanol for storage.

Identification of the organisms was done to the lowest practical 

taxonomic level.

Alien (1980) has elevated all subgeneric levels in the mayfly family 

Ephemerellidae to generic status. This new designation is used in this 

report. Thus, where the family formerly contained one genus, Ephemerella, 

the family Ephemerellidae now (1982) contains the following:

1. Timpanoga 5. Drunella
2. Caudatella 6. Serratella
3. Attenuatella 7. Eurylophella
4. Danella 8. Ephemerella

Because of the large number of samples to be processed, only the 

kick samples were identified to the generic level for the Dipteran family, 

Chironomidae. This is an appropriate means of identification since sub­ 

sequent mathematical tests require data from pooled samples or a reasonably 

comprehensive kick sample. It can be assumed that the same approximate 

proportions (less 20% of the rare species) existed in the quantitative 

Surber samples.
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Shannon-Weaver diversity was calculated for each sample where:

H' = -

where: p = the proportion of individuals of the i-th taxon for that

particular sample

In a general application, Staub et. al. (1970) proposed that the Shannon- 

Weaver equation be used to indicate levels of pollution. Generally, this 

has been shown to be a moderate to poor indicator because the index is 

generally incapable of distinguishing tolerant and intolerant taxa. We 

suggest that this index be used as an indication of general richness 

and equitability of species in the benthic community as well as a relative 

index of the heterogeneity of the running water environment (i.e. niche 

breadth) .

Since this study has as a general purpose the provision of baseline 

information to assess potential mine impacts, we felt that it was necessary 

to give an idea of presently existing organic pollution conditions. 

Hilsenhoff (1977) has produced a biotic index (BI) which incorporates 

components of diversity and taxonomic differences. This index grades the 

pollution tolerances of the most common genera of aquatic arthropods and 

provides an indes:

BI = n a 
i i
N 

where n = number of individuals of taxon i in the sample

a = the pollution tolerance value for species i in the sample

(range, 0 to 5, intolerant to very tolerant) 

and, N = total number of individuals in the sample. 

Hilsenhoff (1977, personal communication) recommends that a kick sample
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representing a variety of habitats will be most accurate in predictions. 

Thus, BI values were calculated for the kick samples only.

Hilsenhoff (1977, 1981) has demonstrated that his biotic index may 

be more accurate in predicting water quality than a diversity value, 

alone.

In general, the BI values fall within the following ranges: 

BI Value Water Quality State of Stream

0 - 1.75 Excellent Clean
1.75 - 2.25 Good Some Enrichment
2.25 - 3.00 Fair Moderate Enrichment
3.00 - 3.75 Poor Signigicant Enrichment
3.75+ Very Poor Gross Enrichment
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Results and Discussion

All data used to satisfy the requirements of the contract are listed 

in the Appendix. Each station is identified by its location, number, 

chemical and physical parameters, and the type of sample taken.

Certain specimens were retained for verification and to establish a 

reference set for future research. Specimens retained are denoted in the 

table by an asterisk or set of asterisks: (*) JAG, (**) WAS, (***) JDH. 

All specimens will be available for inspection by the contractor and 

interested individuals.

In some cases, sample stations were not sampled during the first 

sampling period (April - June). An unusually high spring runoff prevented 

access to acceptable sampling areas. These stations were:

03571800 Battle Creek
03410500 South Fork Cumberland
03540500 Emory River (Fall sampling period)

Crooked Fork in Morgan County (03539860) and Sequatchie River in 

Sequatchie County (03570695) were not sampled. Sluggish flow regime and 

high water levels prohibited access to suitable sampling sites. Anderson 

Branch (034078131) and Bowling Branch (03407877) in Scott County were 

substituted for these stations.

Samples from some stations were destroyed due to seal failure of the 

sample bags while in storage. These samples were:

03403710 Tackett Creek Kick (9-22-81) 
03539719 White Creek Surber 2 (5-22-81)
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RECOMMENDATIONS

Data are of no use without some form of application. Without 

further analysis, these data will provide adequate baseline information 

for future comparisons should further surface mining activity take 

place in any of the watersheds examined. However» the 

strength of this data set is in its suitability for a variety of 

analyses which could yield predictive models of impact and/or various 

new rapid assessment techniques.

As mentioned in the Introduction, a number of researchers have 

found considerable impacts to aquatic macroinvertebrates. Being less 

mobile and, therefore, more indicative of prolonged and point source 

impacts, aquatic macroinvertebrates are often suggested as the primary 

biological indicators of pollution (Hart and Culler 1974). Indeed, 

many people have derived various biotic indices to assess pollution 

and water quality simultaneously (the most recent being Hilsenhoff 

1977; and Winget and Mangum 1979). The benthic invertebrate data 

could be easily applied to these indices to obtain further information 

about water quality trends and community composition.

Sheldon (1972) and Green (1979) have suggested a variety of 

multivariate techniques could be used to assess multiple interactions 

between water quality parameters and the distribution of aquatic 

organisms. Since the mayflies (Ephemeroptera) and the stoneflies 

(Plecoptera) are reasonably easy to identify taxonomically, we suggest 

that fruitful results could be obtained in principal component analysis 

of total composition of benthic communities and mayfly densities and 

diversities versus various water quality parameters. This analysis

20
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may lead to the verification of the concept of use of a group of 

invertebrates as pollution indicators and the development of a 

more rapid water quality assessment system.
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Surber Sample

HWY 90

Anthras

Emergent Vegetation

FIGURE 1-1. Station 1 - 03403697 - Clear Fork at HWY 90 near Anthras, TN



TABLE 1-1 

Physical and Chemical Parameters at

Station 1 - 03403697 

Clear Fork at Anthras, Campbell Co., TN

Parameter

Date

6-17-81 9-22-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

12°C

10.6 mg/L

7.2

440 umhos/cm

18.3 m

20.3 cm

0.38 m/sec

3 1.12 m /sec

65%

18°C

10.1 mg/L

7.2

470 umhos/cm

11.0 m

19.8 cm

0.30 m/sec

0.52 m3/sec

70%

Gravel and medium cobble
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FIGURE 2-1. Station 2 - 03403710 - Tackett Creek near Anthras, TN



TABLE 2-1 

Physical and Chemical Parameters at

Station 2 - 03403710 

Tackett Creek near Anthras, Campbell Co., TN

Date

Parameter 6-17-81 9-22-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

20°C

8.7 mg/L

7.3

343 umhos/cm

6.4m

19.4 cm

0.69 m/sec

0.68 m3/sec

70%

18°C

10.1 mg/L

7.8

400 umhos/cm

4.9 m

18.8 cm

0.48 m/sec

o
0.34 m/sec 

70%

Sand, gravel, and medium cobble



T
A
B
L
E
 
2-
2

0
3
4
0
3
7
1
0
 

T
a
c
k
e
t
t
 
C
r
e
e
k

C
a
m
p
b
e
l
l
 
Co

.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

Da
te

O
r
g
a
n
i
s
m

No
%C
om
p

Sa
mp
le

6
/
1
4
/
8
1

A
R
T
H
R
O
P
O
D
A
 

I
N
S
E
C
T
A
 

D
I
P
T
E
R
A
 

C
h
i
r
o
n
o
m
i
d
a
e
 

A
t
h
e
r
i
c
i
d
a
e

A
t
h
e
r
i
x
 
v
a
r
i
e
g
a
t
a
 

T
R
I
C
H
O
P
T
E
R
A
 

H
y
d
r
o
p
s
y
c
h
i
d
a
e

C
h
e
u
m
a
t
o
p
s
y
c
h
e
 
sp
. 

E
P
H
E
M
E
R
O
P
T
E
R
A
 

O
l
i
g
o
n
e
u
r
i
i
d
a
e
 

I
s
o
n
y
c
h
i
a
 
sp

. 
B
a
e
t
i
d
a
e

P
s
e
u
d
o
c
l
o
e
o
n
 
sp

. 
Ba

et
is

 
sp
. 

H
e
p
t
a
g
e
n
i
i
d
a
e
 

H
e
p
t
a
g
e
n
i
a
 
sp

. 
S
t
e
n
o
n
e
m
a
 
v
i
c
a
r
i
u
m
 

_§_
. 
t
r
i
p
u
n
c
t
a
t
u
m
 

P
L
E
C
O
P
T
E
R
A
 

P
e
r
l
i
d
a
e

P
a
r
a
g
n
e
t
i
n
a
 
i
m
m
a
r
g
i
n
a
t
a
*
 

H
E
M
I
P
T
E
R
A
 

V
e
l
i
i
d
a
e

R
h
a
g
o
v
e
l
i
a
 
sp
.

K
i
c
k

6 5 14 16 2 11 8 5 5

5.
8 

4.
9

13
.6

15
,5 1.
9 

10
.7 7.
8 

4.
9 

4.
9

1.
9 

1.
9



TA
B

LE
 

2
-2

0
3
4
0
3
7
1
0
 

T
a
c
k
e
tt

 
C

re
ek

C
am

p
b

el
l 

C
o

.,
 

TN
B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

(c
on
ti
nu
ed
)

Da
te

O
r
g
a
n
i
s
m

No
rn

%C
om
p

Sa
mp
le

C
R
U
S
T
A
C
E
A
 

D
E
C
A
P
O
D
A
 

A
s
t
a
c
l
d
a
e

C
a
m
b
a
r
u
s
 
sp
. 

M
O
L
L
U
S
C
A
 

G
A
S
T
R
O
P
O
D
A
 

M
E
S
O
G
A
S
T
R
O
P
O
D
A
 

P
l
e
u
r
o
c
e
r
i
d
a
e

P
l
e
u
r
o
c
e
r
a
 
sp
 

B
A
S
O
M
M
A
T
O
P
H
O
R
A
 

P
h
y
s
i
d
a
e

P
h
y
s
a
 
sp

. 
A
N
N
E
L
I
D
A
 

C
L
I
T
E
L
L
A
T
A
 

O
L
I
G
O
C
H
A
E
T
A
 

N
a
i
d
i
d
a
e

13

0.
1

12

12
.6 1.
0

11
.7

TO
TA
LS

10
3

S
H
A
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

3.
51

3

B
I
O
T
I
C
 
I
N
D
E
X
 
= 

2.
44

0,
 
M
O
D
E
R
A
T
E
 
E
N
R
I
C
H
M
E
N
T



T
A
B
L
E
 
2-
3

03
40
37
10
 

Ta
ck
et
t 

Cr
ee
k

C
a
m
p
b
e
l
l
 
Co
.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

D
a
t
e
 

O
r
g
a
n
i
s
m

9
/
2
2
/
8
1
 

A
R
T
H
R
O
P
O
D
A
.

I
N
S
E
C
T
A

D
I
P
T
E
R
A

C
h
i
r
o
n
 o
m
i
d
a
e

E
m
p
i
d
i
d
a
e

A
t
h
e
r
i
c
i
d
a
e

A
t
h
e
r
i
x
 
v
a
r
i
e
g
a
t
a

T
i
p
u
l
i
d
a
e

T
i
p
u
l
a
 
sp

.
S
i
m
u
l
i
i
d
a
e

S
i
m
u
l
i
u
m
 
sp

.
T
R
I
C
H
O
P
T
E
R
A

H
y
d
r
o
p
s
y
c
h
i
d
a
e

C
h
e
u
m
a
t
o
p
s
y
c
h
e
 
sp
 .

H
y
d
r
o
p
s
y
c
h
e
 
n
r
 . 

s
i
m
u
l
a
n
s

H
y
d
r
o
p
t
i
l
i
d
a
e

A
l
i
s
o
t
r
i
c
h
i
a
 
sp

. 
(t
en
t.
 
)*

**
P
h
i
l
o
p
o
t
a
m
i
d
a
e

C
h
i
m
a
r
r
a
 
o
b
s
c
u
r
a

E
P
H
E
M
E
R
O
P
T
E
R
A

H
e
p
t
a
g
e
n
i
i
d
a
e

S
t
e
n
o
n
e
m
a
 
sp
 .

S
t
e
n
o
n
e
m
a
 
r
u
b
r
o
m
a
c
u
l
a
t
u
m

O
l
i
g
o
n
e
u
r
i
d
a
e

I
s
o
n
y
c
h
i
a
 
sp

.
B
a
e
t
i
d
a
e

B
a
e
t
i
s
 
sp

 .
P
s
e
u
d
o
c
l
o
e
o
n
 
sp

 .

No
.

16
3 2 2 1

19
5

14
8 15

1 1

22
5

39 21 71

No
. 
/m

1
7
5
4
.
6

2
1
.
5

2
1
.
5

10
.8

2
0
9
9
.
0

1
5
9
3
.
1

1
6
1
.
5

10
.8

10
.8

2
3
6
.
8

5
3
.
8

4
1
9
.
8

2
2
6
.
1

7
6
4
.
3

%
C
o
m
p
.
 

S
a
m
p
l
e

S
u
r
b
e
r
 

1

23
.1 0
.
3

0
.
3

0.
1

2
7
.
7

2
1
.
0

2.
1

0
.
1

0.
1

3.
1

0
.
7

5.
5

3.
0

10
.1



T
A
B
L
E
 
2-

3

0
3
4
0
3
7
1
0
 

T
a
c
k
e
t
t
 
C
r
e
e
k

C
a
m
p
b
e
l
l
 
Co

.,
 
TN

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

(c
on
ti
nu
ed
)

Da
te

 
O
r
g
a
n
i
s
m

P
L
E
C
O
P
T
E
R
A

P
e
r
l
i
d
a
e

A
c
r
o
n
e
u
r
i
a
 
c
a
r
o
l
i
n
e
n
s
i
s

A.
 
r
u
r
a
l
 i
s

P
a
r
a
 g
n 
e 
t 
in

a 
im
ma
r 
gi

na
 t
a*

**
H
E
M
I
P
T
E
R
A

M
e
s
o
v
e
l
i
i
d
a
e

(e
ar

ly
 
in

st
ar

s)
O
D
O
N
A
T
A

C
o
e
n
a
g
r
i
o
n
i
d
a
e

A
r
g
i
a
 
sp
.*
**

C
O
L
E
O
P
T
E
R
A

E
l
m
i
d
a
e

M
a
c
r
o
n
y
c
h
u
s
 
g
l
a
b
r
a
t
u
s
*
*
*

L
E
P
I
D
O
P
T
E
R
A

P
y
r
a
l
i
d
a
e

C
a
t
a
c
l
y
s
t
a
 
sp

 .
A
N
N
E
L
I
D
A

C
L
I
T
E
L
L
A
T
A

O
L
I
G
O
C
H
A
E
T
A

N
a
i
d
i
d
a
e

No
.

,

3 2 4 4 1 1 1 3

No
. 
/m

32
.3

21
.5

43
.1

43
.1

10
.8

10
.8

10
.8

32
.3

%C
om

p.
 

Sa
mp
le

0.
4

0.
3

0.
6

0.
6

0.
1

0.
1

0.
1

0.
4

T
O
T
A
L
S
 

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

2.
81

9

70
5

75
88
.8



T
A
B
L
E
 
2-

4

0
3
4
0
3
7
1
0
 

T
a
c
k
e
t
t
 
C
r
e
e
k

C
a
m
p
b
e
l
l
 
Co
.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

Da
te

O
r
g
a
n
i
s
m

No
.

N
o
.
/
m
2

%C
om
p

Sa
mp

le

M
E
G
A
L
O
P
T
E
R
A
 

C
o
r
y
d
a
l
i
d
a
e

C
o
r
y
d
a
l
u
s
 
c
o
r
n
u
t
u
s
 

A
N
N
E
L
I
D
A
 

C
L
I
T
E
L
L
A
T
A
 

O
L
I
G
O
C
H
A
E
T
A
 

N
a
i
d
i
d
a
e

10
.8

10
.8

0.
2

0.
2

T
O
T
A
L
S

44
4

4
7
7
9
.
3

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
I
S
T
Y
 
= 

2.
65

6



T
A
B
L
E
 
2-

4

0
3
4
0
3
7
1
0
 

T
a
c
k
e
t
t
 
C
r
e
e
k

C
a
m
p
b
e
l
l
 
Co
.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

Da
te
 

O
r
g
a
n
i
s
m

9/
22

/8
1 

A
R
T
H
R
O
P
O
D
A

I
N
S
E
C
T
A

D
I
P
T
E
R
A

C
h
i
r
o
n
o
m
i
d
a
e

S
i
m
u
l
i
i
d
a
e

S
i
m
u
l
i
u
m
 
sp

 .
T
R
I
C
H
O
P
T
E
R
A

H
y
d
r
o
p
s
y
c
h
i
d
a
e

C
h
e
u
m
a
t
o
p
s
y
c
h
e
 
sp

.
S
y
m
p
h
i
t
o
p
s
y
c
h
e
 
sp
ar
na

H
y
d
r
o
p
s
y
c
h
e
 
nr
. 

h
a
g
e
n
i

E
P
H
E
M
E
R
O
P
T
E
R
A

O
l
i
g
o
n
e
u
r
i
d
a
e

I
s
o
n
y
c
h
i
a
 
sp

.
B
a
e
t
i
d
a
e

P
s
e
u
d
o
c
l
o
e
o
n
 
sp

 .
Ba
et
is
 
sp

 .
H
e
p
t
a
g
e
n
i
i
d
a
e

St
en
on
em
a 

f
u
s
c
u
m

S
t
e
h
o
n
e
m
a
 
sp

.
P
L
E
C
O
P
T
E
R
A

P
e
r
l
i
d
a
e

A
c
r
o
n
e
u
r
i
a
 
sp
 .

C
O
L
E
O
P
T
E
R
A

E
l
m
i
d
a
e

O
p
t
i
o
s
e
r
v
u
s
 
sp
 .

No
.

17
2 60 70
3 5

46 42 20

5 17

1 1

No
 . 
/m

2

18
51
.5

64
5.

9

75
3.
5

32
.3

53
.8

49
5.

2

45
2.

1
21

5.
3

53
.8

18
3.

0

10
.8

10
.8

%C
om

p.
 

Sa
mp
le

Su
rb

er
 
2

38
.7

13
.5

15
.8 0.
7

1.
1

10
.4 9.
5

4.
5

1.
1

3.
8

0.
2

0.
2



T
A
B
L
E
 
2-

5

0
3
4
0
3
7
1
0
 

T
a
c
k
e
t
t
 
C
r
e
e
k

C
a
m
p
b
e
l
l
 
Co
.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

D
a
t
e

O
r
g
a
n
i
s
m

No
.

N
o
.
/
m

%
C
o
m
p

Sa
mp

le

C
O
L
E
O
P
T
E
R
A
 

E
l
m
i
d
a
e

O
p
t
i
o
s
e
r
v
u
s
 
sp

. 
M
E
G
A
L
O
P
T
E
R
A
 

C
o
r
y
d
a
l
i
d
a
e

Co
ry

da
lu

s 
c
o
r
n
u
t
u
s
 

A
N
N
E
L
I
D
A
 

C
L
I
T
E
L
L
A
T
A
 

O
L
I
G
O
C
H
A
E
T
A
 

N
a
i
d
i
d
a
e

21
.5

10
.8

21
.5

0.
5

0.
2

0.
5

T
O
T
A
L
S

40
2

43
27

.2

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

2.
61

9



T
A
B
L
E
 
2-
5

0
3
4
0
3
7
1
0
 

Ta
ck

et
t 

C
r
e
e
k

C
a
m
p
b
e
l
l
 
Co
.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

D
a
t
e

In

O
r
g
a
n
i
s
m

P
L
E
C
O
P
T
E
R
A
 

P
e
r
l
i
d
a
e

A
c
r
o
n
e
u
r
i
a
 
c
a
r
o
l
i
n
e
n
s
i
s

No
.

No
./
m"

%C
om
p

S
a
m
p
l
e

9/
22

/8
1 

A
R
T
H
R
O
P
O
D
A

I
N
S
E
C
T
A

D
I
P
T
E
R
A

C
h
i
r
o
n
o
m
i
d
a
e

A
t
h
e
r
i
c
i
d
a
e

A
t
h
e
r
i
x
 
nr
. 

v
a
r
i
e
g
a
t
a

S
i
m
u
l
i
i
d
a
e

S
i
m
u
l
i
u
m
 
sp
.

T
R
I
C
H
O
P
T
E
R
A

P
h
i
l
o
p
o
t
a
m
i
d
a
e

C
h
i
m
a
r
r
a
 
o
b
s
c
u
r
a

H
y
d
r
o
p
s
y
c
h
i
d
a
e

C
h
e
u
m
a
t
o
p
s
y
c
h
e
 
sp
.

H
y
d
r
o
p
s
y
c
h
e
 
nr

. 
ha
 g
en
 i

E
P
H
E
M
E
R
O
P
T
E
R
A

O
l
i
g
o
n
e
u
r
i
d
a
e

I
s
o
n
y
c
h
i
a
 
sp
.

B
a
e
t
i
d
a
e

P
s
e
u
d
o
c
l
o
e
o
n
 
sp
.

Ba
et

is
 
sp

.
H
e
p
t
a
g
e
n
i
i
d
a
e

S
t
e
n
o
n
e
m
a
 
sp
.

S
t
e
n
o
n
e
m
a
 
v
i
c
a
r
i
u
m

16
4 1

16 2

88
9 38 24 30 20
4

17
65
.3

10
.8

17
2.

2

21
.5

94
7.
3

96
.9

40
9.
0

25
8.

3
32
2.
9

21
5.

3
43
.1

S
u
r
b
e
r
 
3

40
.8 0.
2

4.
0

0.
5

21
.9 2.
2

9.
5

6.
0

7.
5

5.
0

1.
0

10
.8

0.
2



T
A
B
L
E
 

2-
 6

0
3
4
0
3
7
1
0
 

T
a
c
k
e
t
t
 
C
r
e
e
k

C
a
m
p
b
e
l
l
 
Co
.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

Da
te
 

O
r
g
a
n
i
s
m

6/
17
/8
1 

A
R
T
H
R
O
P
O
D
A

I
N
S
E
C
T
A

D
I
P
T
E
R
A

C
h
i
r
o
n
o
m
i
d
a
e

A
t
h
e
r
i
c
i
d
a
e

A
t
h
e
r
i
x
 
v
a
r
i
e
g
a
t
a

S
i
m
u
l
i
i
d
a
e

S
i
m
u
l
i
u
m
 
sp
.

T
R
I
C
H
O
P
T
E
R
A

Hy
 d
ro
ps
y 
ch

id
ae

C
h
e
u
m
a
t
o
p
s
y
c
h
e
 
sp
.

S
y
m
p
h
i
t
o
p
s
y
c
h
e
 
sp

ar
na

E
P
H
E
M
E
R
O
P
T
E
R
A

O
l
i
g
o
n
e
u
r
i
d
a
e

I
s
o
n
y
c
h
i
a
 
sp

 .
B
a
e
t
i
d
a
e

P
s
e
u
d
o
c
l
o
e
o
n
 
sp
 .

Ba
et
is
 
sp

 .
H
e
p
t
a
g
e
n
i
i
d
a
e

S
t
e
n
o
n
e
m
a
 
sp
.

P
L
E
C
O
P
T
E
R
A

P
e
r
l
o
d
i
d
a
e

I
s
o
p
e
r
l
a
 
sp
.

No
.

10 4 8

61
6 2

10
0 27 6 1

No
. 
/m

10
7.

6

43
.1

86
.1

65
6.

6
64
.6

21
.5

10
76

.4

64
.6

10
.8

%C
om
p 

. 
S
a
m
p
l
e

S
u
r
b
e
r
 

1

4.
4

1.
8

3.
5

26
.9 2.
6

0.
9

44
.1 2.
6

0.
4



T
A
B
L
E
 
2
-
6

03
40

37
10

 
Ta

ck
et

t 
Cr
ee
k

C
a
m
p
b
e
l
l
 
Co
.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

Da
te
 

O
r
g
a
n
i
s
m

M
E
G
A
L
O
P
T
E
R
A
 

C
o
r
y
d
a
l
i
d
a
e
 

Co
ry
da
lu
s 

c
o
r
n
u
t
u
s

N
i
g
r
o
n
i
a
 
s
e
r
r
i
c
o
r
n
i
s

No
. 1 1

. 
2 

No
 . 
/m 10
.8
 

10
.8

%C
om
p 

.

0.
4 

0.
4

Sa
mp
le

T
O
T
A
L
S

22
7

24
43
.5

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

2
.
3
0
8



T
A
B
L
E
 
2-
7

0
3
4
0
3
7
1
0
 

T
a
c
k
e
t
t
 
Cr
ee
k

C
a
m
p
b
e
l
l
 
Co

.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

Da
te

O
r
g
a
n
i
s
m

No
,

No
. 
/m

%C
om

p
Sa

mp
le

6/
17
/8
1

cn

A
R
T
H
R
O
P
O
D
A
 

I
N
S
E
C
T
A
 

D
I
P
T
E
R
A
 

S
i
m
u
l
i
i
d
a
e

S
i
m
u
l
i
u
m
 
sp
. 

R
h
a
g
i
o
n
i
d
a
e

A
t
h
e
r
i
x
 
v
a
r
i
e
g
a
t
a
 

E
P
H
E
M
E
R
O
P
T
E
R
A
 

B
a
e
t
i
d
a
e

B
a
e
t
i
s
 
sp
. 

P
s
e
u
d
o
c
l
o
e
o
n
 
sp

. 
T
R
I
C
H
O
P
T
E
R
A
 

H
y
d
r
o
p
s
y
c
h
i
d
a
e

Ch
eu

ma
t 
op
 s
y 
ch

 e
 
sp
. 

S
y
m
p
h
i
t
o
p
s
y
c
h
e
 
b
i
f
i
d
a
 
gr
p 

M
O
L
L
U
S
C
A
 

G
A
S
T
R
O
P
O
D
A
 

P
R
O
S
O
B
R
A
N
C
H
I
A
 

P
l
e
u
r
o
c
e
r
i
d
a
e

G
o
n
i
o
b
a
s
i
s
 
sp

. 
(M

ud
al

ia
)

10
.8

32
.3

64
.6

53
.8

10
.8

43
.1

4.
8 

14
.3

28
.6

23
.8 4.
8 

19
.1

Su
rb

er
 
2

10
.8

4.
8

T
O
T
A
L
S

21
22
6.
0

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

2.
49
35



T
A
B
L
E
 
2-

8

0
3
4
0
3
7
1
0
 

T
a
c
k
e
t
t
 
C
r
e
e
k

C
a
m
p
b
e
l
l
 
Co

.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

D
a
t
e

O
r
g
a
n
i
s
m

No
.

No
./
nr

%C
om

p 
.

S
a
m
p
l
e

6/
17

/8
1 

A
R
T
H
R
O
P
O
D
A
.

I
N
S
E
C
T
A

D
I
P
T
E
R
A

C
h
i
r
o
n
o
m
i
d
a
e

S
i
m
u
l
i
i
d
a
e

S
i
m
u
l
i
u
m
 
sp
.

A
t
h
e
r
i
c
i
d
a
e

A
t
h
e
r
i
x
 
v
a
r
i
e
g
a
t
a

T
R
I
C
H
O
P
T
E
R
A

H
y
d
r
o
p
s
y
 c
hi
da
e

Ch
 e
um
a 
to
 p
s
y
c
h
e
 
sp
.

S
y
m
p
h
i
t
o
p
s
y
c
h
e
 
s
p
a
r
n
a

E
P
H
E
M
E
R
O
P
T
E
R
A

O
l
i
g
o
n
e
u
r
i
d
a
e

I
s
o
n
y
c
h
i
a
 
sp
.

B
a
e
t
i
d
a
e

P
s
e
u
d
o
c
l
o
e
o
n
 
sp
.

Ba
et

is
 
sp
.

H
e
p
t
a
g
e
n
i
i
d
a
e

S
t
e
n
o
n
e
m
a
 
t
r
i
p
u
n
c
t
a
t
u
m

P
L
E
C
O
P
T
E
R
A

L
e
u
c
t
r
i
d
a
e

L
e
u
c
t
r
a
 
sp

 .
P
e
r
l
i
d
a
e

A
c
r
o
n
e
u
r
i
a
 
a
b
n
o
r
m
i
s
*
*

A.
 
ru
ra
li
s

18 5 5 17 4 2 74 5 7 1 1 2

19
3.

8

53
.8

53
.8

18
3.

0
43
.1

21
.5

79
6.

6
53
.8

75
.4

10
.8

10
.8

21
.5

S
u
r
b
e
r
 
3

13
.7 3.
8

3.
8

13
.0 3.
1

1.
5

56
.5
 .

3.
8

5.
3

0.
8

0.
8

1.
5



T
A
B
L
E
 
2-

8

0
3
4
0
3
7
1
0
 

T
a
c
k
e
t
t
 
C
r
e
e
k

C
a
m
p
b
e
l
l
 
Co

.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

D
a
t
e

O
r
g
a
n
i
s
m

No
.

No
.A
n
2

%C
om
p 

.
S
a
m
p
l
e

H
E
M
I
P
T
E
R
A
 

V
e
l
i
i
d
a
e

M
i
c
r
o
v
e
l
i
a
 
sp

. 
C
O
L
E
O
P
T
E
R
A
 

E
l
m
i
d
a
e

O
p
t
i
o
s
e
r
v
u
s
 
sp
. 

M
E
G
A
L
O
P
T
E
R
A
 

C
o
r
y
d
a
l
i
d
a
e

N
i
g
r
o
n
i
a
 
s
e
r
r
i
c
o
r
n
i
s
 

M
O
L
L
U
S
C
A
 

G
A
S
T
R
O
P
O
D
A
 

M
E
S
O
G
A
S
T
R
O
P
O
D
A
 

P
l
e
u
r
o
c
e
r
i
d
a
e

G
o
n
i
o
b
a
s
i
s
 
sp
. 

A
N
N
E
L
I
D
A
 

C
L
I
T
E
L
L
A
T
A
 

O
L
I
G
O
C
H
A
E
T
A
 

N
a
i
d
i
d
a
e

10
.8

10
.8

10
.8

86
.1

96
.9

0.
8

0.
8

0.
8

6.
1

6.
9

TO
TA
LS

13
1

14
10
.1

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

1.
51

4
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FIGURE 3-1. Station 3 - 03407850 - New River at Stainville, TN



TABLE 3-1 

Physical and Chemical Parameters at

Station 3 - 03407850 

New River at Stainville, Anderson - Campbell Co., TN

Date

Parameter 5-18-81 9-21-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Standard Depth

Average Standard Velocity

Discharge

Cover (% Shaded)

Substrate

16°C

9.8 mg/L 

5.6

500 umhos/cm 

8.8 m 

20.3 cm 

0.95 m/sec 

1.35 m /sec 

60%

22°C

9.3 mg/L

7.0

650 umhos/cm

7.6 m

11.7 cm

0.34 m/sec

3 
0.24 m /sec

10%

Sand, gravel, and small cobble

s'i
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FIGURE 4-1. Station 4 - 03407877 - Bowling Branch near Norma, TN



TABLE 4-1 

Physical and Chemical Parameters at

Station 4 - 03407877 

Bowling Branch above Smoky Junction, Scott Co., TN

Date

Parameter 6-30-81

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

20°C

8.2 mg/L 

5.8

130 umhos/cm 

0.30 m 

39.6 cm 

0.03 m/sec 

0.12 m3 /sec 

80%

Small to large cobble
with moderate sedimentation
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TABLE 5-1 

Physical and Chemical Parameters at

Station 5 - 03407881 

Anderson Branch near Montgomery, Scott Co., TN

Date

Parameter 7-1-81

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

17.7°C

7.5 mg/L 

5.8

50 umhos/cm 

0.2 m 

4.6 cm 

0.02 m/sec 

0.10 m3/sec 

90% 

Small to medium cobble
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FIGURE 6-1. Station 6 - 03407920 - Buffalo Creek near Winona, TN



TABLE 6-1 

Physical and Chemical Parameters at

Station 6 - 03407920 

Buffalo Creek near Winona, Scott Co., TN

Parameter

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

7-1-81

21°C

8.0 mg/L

6.2

155 umhos/cm

9.1 m

11.9 cm

0.82 m/sec

o
3.44 m/sec

60%

Medium cobble to

9-21-81

19°C

9.3 mg/L

7.1

182 umhos/cm

4.6m

24.8 cm

0.19 m/sec

0. 17 m3 /sec

90%

small boulder
covered with algae

Great abundance of aquatic emergent vegetation surrounding the 
sampled riffle.
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FIGURE 7-1. Station 7 - 03407960 - Paint Rock Creek near Huntsville, TN
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TABLE 7-1 

Physical and Chemical Parameters at

Station 7 - 034079^0 

Paint Rock Creek near Huntsville, Scott Co., TN

Date

Parameter 5-18-81 9-21-81

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

17°C

9.1 mg/L 

6.2

180 umhos/cm 

4.9 m 

29.46 cm 

0.30 m/sec 

0. 35 m-Vsec 

60%

16°C

10.2 mg/L

6.6

220 umhos/cm

3.0 m

9.31 cm

0.51 m/sec

3 0.11 m /sec

90%

Sand and small to medium cobble 
covered with sediment
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FIGURE 8-1. Station 8 - 03408550 - North Prong Clear Fork near Grimsley, TN



TABLE 8-1 

Physical and Chemical Parameters at

Station 8 - 03408550 

North Prong Clear Fork near Grimsley, Fentress Co., TN

Date

Parameter 4-12-81 8-28-81

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

17°C

7.5 mg/L

5.4

50 umhos/cm

12.95 m

38.1 cm

1.29 m/sec

6.36 m /sec

40%

Small to large cobble

19°C

9.4 mg/L 

6.5

58 umhos/cm 

4.0 m 

12.1 cm 

0.43 m/sec 

0.16 m /sec 

70%
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FIGURE 9-1. Station 9 - 03408700 - Clear Fork at Gatewood, TN



TABLE 9-1 

Physical and Chemical Parameters at

Station 9 - 03408700 

Clear Fork at Gatewood, Morgan Co., TN

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

6-17-81

20°C

9.1 mg/L

8.0

139 umhos/cm

8.5 m

40 . 2 cm

1.27 m/sec

3.45 m /sec

60%

Sand and medium cobble

8-28-81

22°C

8.8 mg/L

5.9

70 umhos/cm

4.88 m

24.8 cm

0.51 m/sec

0.48 m3 /sec

30%
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FIGURE 10-1. Station 10 - 03409350 - Bone Camp Creek near Burrville, TN



TABLE 10-1 

Physical and Chemical Parameters at

Station 10 - 03409350 

Bone Camp Creek near Burrville, Morgan Co., TN

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

4-15-81

15°C

10.8 mg/L

6.3

32 umhos/cm

11.2 m

45.7 cm

0.24 m/sec

0.97 m3/sec

75%

Medium cobble covered

9-18-81

13°C

10.6 mg/L

6.3

150 umhos/cm

5.2 m

24.1 cm

0.08 m/sec

0.08 m3/sec

80%

with sediment

Oil film observed on water surface.
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FIGURE 11-1. Station 11 - 03409400 - White Oak Creek at Rugby, TN



TABLE 11-1 

Physical and Chemical Parameters at

Station 11 - 03409400 

White Oak Creek near Rugby, Morgan Co., TN

Date

Parameter 4-15-81 9-18-81

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

16°C

10.4 mg/L

5.9

80 umhos/cm

14.5 m

45.7 cm

1.27 m/sec

o
6.65 m/sec

60%

Medium to large cobble

14°C

10.7 mg/L

6.4

165 umhos/cm

12.5 m

18.8 cm

0.44 m/sec

0.81 m3/sec

60%



T
A
B
L
E
 
11
-2

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
Oa

k 
Cr
ee
k

M
o
r
g
a
n
 
Co
.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

D
a
t
e

N.
 

-
O

O
r
g
a
n
i
s
m

No
.

%C
om
p

S
a
m
p
l
e

4/
15
/8
1 

A
R
T
H
R
O
P
O
D
A

I
N
S
E
C
T
A

D
I
P
T
E
R
A

Ch
ir
on
 o
mi

da
e

E
m
p
i
d
i
d
a
e

T
R
I
C
H
O
P
T
E
R
A

B
r
a
c
h
y
c
e
n
t
r
i
d
a
e

M
i
c
r
a
s
e
m
a
 
sp
.

E
P
H
E
M
E
R
O
P
T
E
R
A

Ba
et

id
ae

P
s
e
u
d
o
c
l
o
e
o
n
 
sp

.
H
e
p
t
a
g
e
n
i
i
d
a
e

S
t
e
n
o
n
e
m
a
 
v
i
c
a
r
i
u
m

S
t
e
n
a
c
r
o
n
 
sp

.
E
p
e
o
r
u
s
 
sp

.
S
t
e
n
o
n
e
m
a
 
ar

es
O
l
i
g
o
n
e
u
r
i
i
d
a
e

I
s
o
n
y
c
h
i
a
 
sp
 .

S
i
p
h
l
o
n
u
r
i
d
a
e

A
m
e
l
e
t
u
s
 
l
i
n
e
a
t
u
s

B
a
e
t
i
s
c
i
d
a
e

B
a
e
t
i
s
c
a
 
r
o
g
e
r
s
i

E
p
h
e
m
e
r
e
l
l
i
d
a
e

Ep
he
me
 r
e 
1 
la

 
sp

.
E
p
h
e
m
e
r
e
l
l
a
 
nr

. 
n
e
e
d
h
a
m
i

D
a
n
n
e
l
l
a
 
li

ta

12
9 10 1

27
8 1 2 2 1 2 4 1 2 2 6

K
i
c
k

25
.7 2.
0

0.
2

55
.4 0.
2

0.
4

0.
4

0.
2

0.
4

0.
8

0.
2

0.
4

0.
4

1.
2



TA
BL
E 

11
-2

03
40

94
00

 
Wh
it
e 

Oa
k 

Cr
ee
k

Mo
rg

an
 
Co

.,
 
TN

 
BE

NT
HI

C 
MA
CR
OI
NV
ER
TE
BR
AT
ES
 

(c
on

ti
nu

ed
)

Da
te

Or
ga

ni
sm

OD
ON

AT
A 

Go
mp

hi
da

e
Oc
to
go
mp
hu
s 

sp
. 

CO
LE
OP
TE
RA
 

El
mi

da
e

Du
bi
ra
ph
ia
 
bi
vi
tt
at
a 

Op
ti
os
er
vu
s 

sp
. 

Dr
yo

pi
da

e
He
li
ch
us
 
sp

. 
CO

LL
EM

BO
LA

 
Is

ot
om

id
ae

Is
ot

om
ur

us
 
pa

lu
st

ri
s 

CR
US
TA
CE
A 

DE
CA
PO
DA
 

As
ta
ci
da
e

Ca
mb

ar
us

 
sp

.

No
.

%C
om

p

0.
2

0.
4 

0.
4

0.
2

0.
2

0.
2

Sa
mp
le

PL
EC

OP
TE

RA
 

Le
uc

tr
id

ae
 

Le
uc

tr
a 

sp
.

Pe
rl

od
id

ae
 

Is
op

er
la

 
sp

. 
Is
op
er
la
 
nr

. 
fr
is
on
i

Ne
mo
ur
id
ae
 

Am
ph

in
em

ur
a 

de
lo
sa

3 6 14 3

0.
6

1.
2 

2.
8

0.
6



T
A
B
L
E
 
11
-2

03
40
94
00
 

Wh
it
e 

Oa
k 

Cr
ee

k
M
o
r
g
a
n
 
Co

.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(
c
o
n
t
i
n
u
e
d
)

D
a
t
e

O
r
g
a
n
i
s
m

No
.

%
C
o
m
p

S
a
m
p
l
e

M
O
L
L
U
S
C
A
 

P
E
L
E
C
Y
P
O
D
A
 

H
E
T
E
R
O
D
O
N
T
A
 

C
o
r
b
i
c
u
l
i
d
a
e

C
o
r
b
i
c
u
l
a
 
m
a
n
i
l
e
n
s
i
s
 

G
A
S
T
R
O
P
O
D
A
 

B
A
S
O
M
M
A
T
O
P
H
O
R
A
 

P
l
a
n
o
r
b
i
d
a
e

G
y
r
a
u
l
u
s
 
sp

. 
P
h
y
s
i
d
a
e

P
h
y
s
a
 
sp

. 
A
N
N
E
L
I
D
A
 

C
L
I
T
E
L
L
A
T
A
 

O
L
I
G
O
C
H
A
E
T
A
 

N
a
i
d
i
d
a
e

1 1

23

0
.
4

0.
2 

0.
2

4.
6

T
O
T
A
L
S

5
0
2

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

2
.
1
6
6
 

B
I
O
T
I
C
 
I
N
D
E
X
 
= 

2
.
2
4
3
,
 
S
O
M
E
 
E
N
R
I
C
H
M
E
N
T



TA
BL

E 
11

-3

03
40
94
00
 

Wh
it
e 

Oa
k 

Cr
ee
k

Mo
rg
an
 
Co

.,
 
TN
 

 B
EN
TH
IC
 
MA

CR
OI

NV
ER

TE
BR

AT
ES

Da
te
 

Or
ga

ni
sm

 
No

.

4/
15

/8
1 

AR
TH

RO
PO

DA
IN

SE
CT

A
D
I
P
T
E
R
A

Ch
ir

on
om

id
ae

 
43

Rh
ag
io
ni
da
e

At
he
ri
x 

va
ri
eg
at
a 

2
EP
HE
ME
RO
PT
ER
A

Ba
et

id
ae

Ps
eu

do
cl

oe
on

 
sp

 . 
37

Ep
he

me
re

ll
id

ae
Ep
he
me
re
ll
a 

sp
 . 

1
He

pt
ag

en
ii

da
e

St
en
ac
ro
n 

in
te
rp
un
ct
at
um
 

1
PL

EC
OP

TE
RA

Ne
mo

ur
id

ae
Am

ph
in

em
ur

a 
de

lo
sa

 
2

Pe
rl

od
id

ae
Is

op
er

la
 
sp
 . 

7

No
. 
/m

46
2.

9

21
.5

39
8.
3

10
.8

10
.8

21
.5

75
.3

%C
om
p 

. 
Sa
mp
le

Su
rb

er
 

1

46
.2 2.
2

39
.8 1.
1

1.
1

2.
2

7.
5

TO
TA

LS
93

10
01

.1

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

1
.
7
0
3
3



T
A
B
L
E
 
11

-4

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
Oa
k 

C
r
e
e
k

M
o
r
g
a
n
 
Co
.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
 R
AT
ES

-o

Da
te

 
O
r
g
a
n
i
s
m

4/
15
/8
1 

A
R
T
H
R
O
P
O
D
 A

I
N
S
E
C
T
A

D
I
P
T
E
R
A

Ch
ir

on
 o
mi

da
e

T
a
b
a
n
i
d
a
e

Ch
ry

so
ps

 
sp

.
S
i
m
u
l
i
i
d
a
e

Pr
os

im
ul

iu
in

 
sp
.

T
i
p
u
l
i
d
a
e
 
(p

up
ae

)
E
P
H
E
M
E
R
O
P
T
E
R
A

. B
a
e
t
i
d
a
e

Ba
et
is
 
sp

.
P
s
e
u
d
o
c
l
o
e
o
n
 
sp
.

H
e
p
t
a
g
e
n
i
i
d
a
e

S
t
e
n
o
n
e
m
a
 
f
u
s
c
u
m

P
L
E
C
O
P
T
E
R
A

L
e
u
c
t
r
i
d
a
e

L
e
u
c
t
r
a
 
sp
.

P
e
r
l
o
d
i
d
a
e

I
s
o
p
e
r
l
a
 
sp

.
A
N
N
E
L
I
D
A

C
L
I
T
E
L
L
A
T
A

O
L
I
G
O
C
H
A
E
T
A

N
a
i
d
i
d
a
e

No
. 20

1 1 1

15
1 1 1 1 1

N
o
 . 
/m

2

21
5.
3

10
.8

10
.8

10
.8

16
1.
5

10
.8

10
.8

10
.8

10
.8

10
.8

%C
om

p.
 

Sa
mp

le

S
u
r
b
e
r
 
2

46
.5 2.
3

2.
3

2.
3

34
.9 2.
3

2.
3

2.
3

2.
3

2.
3

T
O
T
A
L
S
 

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

2.
05
3

43
46
2.
9



T
A
B
L
E
 
11
-5

03
40

94
00

 
Wh
it
e 

Oa
k 

Cr
ee

k
M
o
r
g
a
n
 
Co
.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

D
a
t
e
 

O
r
g
a
n
i
s
m
 

No
.

4
/
1
5
/
8
1
 

" 
A
R
T
H
R
O
P
O
D
A

I
N
S
E
C
T
A

D
I
P
T
E
R
A

C
h
i
r
o
n
o
m
i
d
a
e
 

26
R
h
a
g
i
o
n
i
d
a
e

A
t
h
e
r
i
x
 
v
a
r
i
e
g
a
t
a
 

2
E
P
H
E
M
E
R
O
P
T
E
R
A

B
a
e
t
i
d
a
e

P
s
e
u
d
o
c
l
o
e
o
n
 
sp
. 

51
S
i
p
h
l
o
n
u
r
i
d
a
e

P
a
r
a
m
e
l
e
t
u
s
 
s
p
.
*
 

1
E
p
h
e
m
e
r
e
l
l
i
d
a
e

E
u
r
y
l
o
p
h
e
l
l
a
 
b
i
c
o
l
o
r
 

1
H
e
p
t
a
g
e
n
i
i
d
a
e

S
t
e
n
o
n
e
m
a
 
n
e
p
o
t
e
l
l
u
m
*
 

1
P
L
E
C
O
P
T
E
R
A

P
e
r
l
o
d
i
d
a
e

I
s
o
p
e
r
l
a
 
sp

 . 
7

M
O
L
L
U
S
C
A

G
A
S
T
R
O
P
O
D
A

P
U
L
M
O
N
A
T
A

P
h
y
s
i
d
a
e

P
h
y
s
a
 
sp

 . 
1

No
. 
/m

2
7
9
.
9

2
1
.
5

5
4
8
.
9

10
.8

10
.8

10
.8

7
5
.
3

10
.8

%
C
o
m
p
.
 

S
a
m
p
l
e

S
u
r
b
e
r
 
3

2
8
.
9

2.
2

5
6
.
7

1.
1

1.
1

1.
1

7.
8

1.
1

T
O
T
A
L
S
 

S
H
A
N
N
O
N
 
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

1
.
6
7
9
0

90
9
6
8
.
8



T
A
B
L
E
 
11
-6

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
O
a
k
 
C
r
e
e
k

M
o
r
g
a
n
 
Co

.,
 
T
N
 

B
E
N
T
H
I
C
 
MA
CR
O-
IN
VE
RT
EB
RA
TE
S

D
a
t
e

O
r
g
a
n
i
s
m

No
.

%C
om

p
S
a
m
p
l
e

9/
18
/8
1

A
R
T
H
R
O
P
O
D
A
 

I
N
S
E
C
T
A
 

D
I
P
T
E
R
A
 

C
h
i
r
o
n
o
m
i
d
a
e

R
h
e
o
c
r
i
c
o
t
o
p
u
s
 
sp
.

P
s
e
c
t
r
o
c
l
a
d
i
u
s
 
sp

.
L
a
b
r
u
n
d
i
n
i
a
 
n
e
o
p
i
l
o
s
e
l
l
a

A
b
l
a
b
e
s
m
y
i
a
 
m
a
l
l
o
c
h
i

P
r
o
c
l
a
d
i
u
s
 
sp
.

T
a
n
y
t
a
r
s
u
s
 
sp

.
R
h
e
o
t
a
n
y
t
a
r
s
u
s
 
sp
. 

C
e
r
a
t
o
p
o
g
o
n
i
d
a
e

B
e
z
z
i
a
-
P
r
o
b
e
z
z
i
a
 
sp

. 
S
i
m
u
l
i
i
d
a
e

S
i
m
u
l
i
u
m
 
sp

. 
T
R
I
C
H
O
P
T
E
R
A
 

H
y
d
r
o
p
s
y
c
h
i
d
a
e

C
h
e
u
m
a
t
o
p
s
y
 c
 h
e 

sp
. 

P
o
l
y
c
e
n
t
r
o
p
o
d
i
d
a
e

Ne
ur
 e
 c
li

ps
 i
s.
 c

 r
 e
p 
us
 c
ul

a 
r 
i 
s 

E
P
H
E
M
E
R
O
P
T
E
R
A
 

O
l
i
g
o
n
e
u
r
i
d
a
e
 

.
I
s
o
n
y
c
h
i
a
 
sp
. 

C
a
e
n
i
d
a
e

Ca
en
is
 
sp
. 

E
p
h
e
m
e
r
e
l
l
i
d
a
e

E
u
r
y
l
o
p
h
e
l
l
a
 
b
i
c
o
l
o
r

K
i
c
k

53 (1
)

(3
)

(2
)

(2
)

(1
)

(4
)

(4
) 3 4

25

5 2

36
.8 2.
1 

0.
7

2.
1 

2.
8

17
.4

 

3.
5 

1.
4



T
A
B
L
E
 
11

-6

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
O
a
k
 
C
r
e
e
k

M
o
r
g
a
n
 
Co

.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on

ti
nu

ed
)

Da
te

O
r
g
a
n
i
s
m

No
.

%C
om

p
Sa
mp
le

B
a
e
t
i
d
a
e
 

Ba
et
is
 
sp

. 
P
s
e
u
d
o
c
l
o
e
o
n
 
sp
. 

H
e
p
t
a
g
e
n
i
i
d
a
e

S
t
e
n
o
n
e
m
a
 
t
r
i
p
u
n
c
t
a
t
u
m
 

S_
. 

nr
. 

fu
sc

um
 

S
t
e
n
a
c
r
o
n
 
g
i
l
d
e
r
s
l
e
e
v
e
i
 

H
E
M
I
P
T
E
R
A
 

V
e
l
i
i
d
a
e

M
i
c
r
o
v
e
l
i
a
 
sp

'.
 

O
D
O
N
A
T
A
 

I
s
c
h
n
u
r
i
d
a
e

I
s
c
h
n
u
r
a
 
sp

. 
A
e
s
h
n
i
d
a
e

Bo
ye

ri
a 

v
i
n
o
s
a
 

L
i
b
e
l
l
u
l
i
d
a
e

E
r
y
t
h
e
m
i
s
 
s
i
m
p
l
i
c
i
c
o
l
l
i
s
 

M
E
G
A
L
O
P
T
E
R
A
 

C
o
r
y
d
a
l
i
d
a
e

N
i
g
r
o
n
i
a
 
s
e
r
r
i
c
o
r
n
i
s
 

M
O
L
L
U
S
C
A
 

G
A
S
T
R
O
P
O
D
A
 

B
A
S
O
M
M
A
T
O
P
H
O
R
A
 

A
n
c
y
l
i
d
a
e

L
a
e
v
i
p
e
x
 
sp
.

5. 2 1

14

0.
7 

0.
7

2.
8 

2.
8 

2.
1

0.
7

3.
5

1.
4 

0.
7

9.
7

1.
4



T
A
B
L
E
 
11
-6

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
O
a
k
 
C
r
e
e
k

M
o
r
g
a
n
 
Co
.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

D
a
t
e

O
r
g
a
n
i
s
m

No
.

%C
om

p
Sa

mp
le

A
N
N
E
L
I
D
A
 

C
L
I
T
E
L
L
A
T
A
 

O
L
I
G
O
C
H
A
E
T
A
 

N
a
i
d
i
d
a
e

10
6.

9

TO
TA
LS

14
4

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

3.
67

3 

BI
OT

IC
 
I
N
D
E
X
 
= 

1.
82
6,
 
S
O
M
E
 
E
N
R
I
C
H
M
E
N
T



T
A
B
L
E
 
11

-7

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
Oa
k 

C
r
e
e
k

M
o
r
g
a
n
 
Co

.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

Da
te

 
O
r
g
a
n
i
s
m

9/
18
/8
1 

A
R
T
H
R
O
P
O
D
A

I
N
S
E
C
T
A

D
I
P
T
E
R
A

C
h
i
r
o
n
o
m
i
d
a
e

E
m
p
i
d
i
d
a
e

S
i
m
u
l
i
i
d
a
e

S
i
m
u
l
i
u
m
 
sp
 .

T
i
p
u
l
i
d
a
e

H
e
x
a
t
o
m
a
 
sp

 .
A
n
t
o
c
h
a
 
sp
.

L
i
m
n
o
p
h
o
r
a
 
sp
.

T
a
b
a
n
i
d
a
e

Ta
b 
an

us
 
sp

.
C
e
r
a
t
o
p
o
g
o
n
i
d
a
e

B
e
z
z
i
a
-
P
r
o
b
e
z
z
i
a
 
sp
.

At
 r
 i 
c h

op
 o
 g
 o
n 

sp
.

T
R
I
C
H
O
P
T
E
R
A

H
y
d
r
o
p
s
y
c
h
i
d
a
e

C
h
e
u
m
a
t
o
p
s
y
c
h
e
 
sp
.

S
y
m
p
h
i
t
o
p
s
y
c
h
e
 
s
l
o
s
s
o
n
a
e

H
y
d
r
o
p
s
y
c
h
e
 
v
e
n
u
l
a
r
i
s

O
d
o
n
t
o
c
e
r
i
d
a
e

P
s
i
l
o
t
r
e
t
a
 
sp

.*
**

H
y
d
r
o
p
t
i
l
i
d
a
e

O
x
y
e
t
h
i
r
a
 
sp
.

L
e
p
t
o
c
e
r
i
d
a
e

Oe
ce

ti
s 

sp
.

No
.

15
8 2

54

5 1 1 2 1 1

10
1 6 3 1 1 1

No
 . 
/m

17
00
.8

21
.5

58
1.
3

51
.8

10
.8

10
.8

21
.5

10
.8

10
.8

10
87
.2

64
.6

32
.3

10
.8

10
.8

10
.8

%C
om

p 
. 

S
a
m
p
l
e

S
u
r
b
e
r
 

1

17
.5 0.
2

6.
0

0.
6

0.
1

0.
1

0.
2

0.
1

0.
1

11
.2

0.
7

0.
3

0.
1

0.
1

0.
1



T
A
B
L
E
 
11

-7

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
O
a
k
 
C
r
e
e
k

M
o
r
g
a
n
 
Co

.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

D
a
t
e
 

O
r
g
a
n
i
s
m

H
e
l
i
c
o
p
s
y
c
h
i
d
a
e
 

H
e
l
i
c
o
p
s
y
c
h
e
 
b
o
r
e
a
l
i
s
*
*
*

Ph
i 
lo
p 
o 
t a
m
i
d
a
e
 

C
h
i
m
a
r
r
a
 
o
b
s
c
u
r
a

E
P
H
E
M
E
R
O
P
T
E
R
A
 

O
l
i
g
o
n
e
u
r
i
i
d
a
e
 

I
s
o
n
y
c
h
i
a
 
sp

 . 
B
a
e
t
i
d
a
e
 

Ba
et
is
 
sp

 .
P
s
e
u
d
o
c
l
o
e
o
n
 
sp
 .

L
e
p
t
o
p
h
l
e
b
i
i
d
a
e
 

P 
ar

 a
l 
ep

 t 
op
h 
1 e

b 
i a

 
sp
. 

C
a
e
n
i
d
a
e
 

Ca
en
is
 
sp
.

E
p
h
e
m
e
r
e
l
l
i
d
a
e
 

E
u
r
y
l
o
p
h
e
l
l
a
 
b
i
c
o
l
o
r

E
p
h
e
m
e
r
i
d
a
e
 

E
p
h
e
m
e
r
a
 
v
a
r
i
a

H
e
p
t
a
g
e
n
i
i
d
a
e
 

S
t
e
n
o
n
e
m
a
 
sp
.

S
t
e
n
o
n
e
m
a
 
p
u
d
i
c
u
m

S.
 
t
r
i
p
u
n
c
t
a
t
u
m

S
t
e
n
a
c
r
o
n
 
g
i
l
d
e
r
s
l
e
e
v
e
i

P
L
E
C
O
P
T
E
R
A
 

P
e
r
l
i
d
a
e
 

A
c
r
o
n
e
u
r
i
a
 
a
b
n
o
r
m
i
s

O
D
O
N
A
T
A
 

C
o
e
n
a
g
r
i
o
n
i
d
a
e
 

A
g
r
i
o
n
 
sp
 .

No
. 4 1

22
5 99
 

31

1 1 

24
 

12 7 9 11
 1 7 2

2 
No
 . 
/m

43
.1

 

10
.8

24
22

.0

10
65
.7
 

33
3.

7

10
.8

 

10
.8

 

25
8.
3 

12
9.
2

75
.4
 

96
.9

 
11
8.
4 

10
.8

75
.4

 

21
.5

%C
om

p 
. 

S
a
m
p
l
e

0.
4 

0.
1

24
.9

10
.9

 
3.

4

0.
1 

0.
1 

2.
7 

1.
3

0.
8 

1.
0 

1.
2 

0.
1

0.
8 

0.
2



T
A
B
L
E
 
11
-7

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
O
a
k
 
C
r
e
e
k

M
o
r
g
a
n
 
Co

.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

Da
te

O
r
g
a
n
i
s
m

No
.

No
. 
/m

%C
om

p
Sa

mp
le

I
s
c
h
n
u
r
i
d
a
e

I
s
c
h
n
u
r
a
 
sp
. 

C
O
L
E
O
P
T
E
R
A
 

P
s
e
p
h
e
n
i
d
a
e

P
s
e
p
h
e
n
u
s
 
h
e
r
r
i
c
k
i
 

E
l
m
i
d
a
e

D
u
b
i
r
a
p
h
i
a
 
sp
. 

S
t
e
n
e
l
m
i
s
 
sp
. 

(l
ar

va
e)

 
St

en
el

mi
s 

c
r
e
n
a
t
a
 

O
p
t
i
o
s
e
r
v
u
s
 
sp
. 

(l
ar
va
e)
 

O
p
t
i
o
s
e
r
v
u
s
 
a
m
p
l
i
a
t
u
s
 

D
r
y
o
p
i
d
a
e

H
e
l
i
c
h
u
s
 
sp
. 

M
E
G
A
L
O
P
T
E
R
A
 

C
o
r
y
d
a
l
i
d
a
e

Co
ry
da
lu
s 

c
o
r
n
u
t
u
s
 

N
i
g
r
o
n
i
a
 
s
e
r
r
i
c
o
r
n
i
s
 

C
R
U
S
T
A
C
E
A
 

D
E
C
A
P
O
D
A
 

A
s
t
a
c
i
d
a
e

Ca
mb

ar
us

 
^b_

. 
b
a
r
t
o
n
i
i
 

I
S
O
P
O
D
A
 

A
s
e
l
l
i
d
a
e

A
s
e
l
l
u
s
 
sp
. 

M
O
L
L
U
S
C
A
 

G
A
S
T
R
O
P
O
D
A
 

B
A
S
O
M
M
A
T
O
P
H
O
R
A
 

A
n
c
y
l
i
d
a
e

L
a
e
v
i
p
e
x
 
sp
.

1 3 1
61 14

21
.5

86
.1

10
.8

32
.3

10
.8

65
6.
6

15
0.

7

10
.8

43
.1

10
.8

10
.8

10
.8

0.
2

0.
9

0.
1 

0.
3 

0.
1 

6.
7 

1.
5

0.
1

0.
4 

0.
1

0.
1

0.
1

10
.8

0.
1



T
A
B
L
E
 
11
-7

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
O
a
k
 
C
r
e
e
k

M
o
r
g
a
n
 
Co
.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on

ti
nu

ed
)

Da
te

O
r
g
a
n
i
s
m

No
.

No
.

%C
om
p

S
a
m
p
l
e

M
E
S
O
G
A
S
T
R
O
P
O
D
A
 

P
l
e
u
r
o
c
e
r
i
d
a
e

G
o
n
i
o
b
a
s
i
s
 
(M
ud
al
ia
) 

sp
35

37
6.

7
3
.
9

T
O
T
A
L
S

90
5

97
41

.7

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

3.
58

6



T
A
B
L
E
 
11

-8

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
Oa

k 
C
r
e
e
k

M
o
r
g
a
n
 
Co
.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

D
a
t
e
 

O
r
g
a
n
i
s
m

9/
18
/8
1 

A
R
T
H
R
O
P
O
D
A
 

I
N
S
E
C
T
A
 

D
I
P
T
E
R
A
 

C
h
i
r
o
n
o
m
i
d
a
e
 

A
t
h
e
r
i
c
i
d
a
e
 

A
t
h
e
r
i
x
 
v
a
r
i
e
g
a
t
a

T
R
I
C
H
O
P
T
E
R
A
 

H
y
d
r
o
p
s
y
c
h
i
d
a
e
 

C
h
e
u
m
a
t
o
p
s
y
c
h
e
 
sp

. 
P
o
l
y
c
e
n
t
r
o
p
i
d
i
d
a
e
 

N
e
u
r
e
c
l
i
p
s
i
s
 
c
r
e
p
u
s
c
u
l
a
r
i
s
 

E
P
H
E
M
E
R
O
P
T
E
R
A
 

O
l
i
g
o
n
e
u
r
i
d
a
e
 

Is
on

yc
hi

a 
sp
. 

H
e
p
t
a
g
e
n
i
i
d
a
e
 

St
en
on
em
a 

f
e
m
o
r
a
t
u
m

St
en
ac
ro
n 

g
i
l
d
e
r
s
l
e
e
v
e
i

O
D
O
N
A
T
A
 

C
o
e
n
a
g
r
i
o
n
i
d
a
e
 

A
n
o
m
a
l
a
g
r
i
o
n
 
h
a
s
t
a
t
u
m

C
O
L
E
O
P
T
E
R
A
 

D
r
y
o
p
i
d
a
e
 

H
e
l
i
c
h
u
s
 
sp
.

E
l
m
i
d
a
e
 

O
p
t
i
o
s
e
r
v
u
s
 
sp
.

No
. 13
 1 3 1

20

2 1 4 1 3

No
 . 
/m

2

13
9.
9 

10
.8

32
.3
 

10
.8

21
5.
3

21
.5
 

10
.8

43
.1

10
.8
 

32
.3

%C
om

p.
 

Sa
mp
le

Su
rb
er
 
2

20
.3
 

1.
6

4.
7 

1.
6

31
.3 3.
1 

1.
6

6.
3

1.
6

4.
7



TA
BL
E 

11
-8

03
40
94
00
 

Wh
it
e 

Oa
k 

Cr
ee
k

Mo
rg
an
 
Co

.,
 
TN
 

BE
NT

HI
C 

MA
CR

OI
NV

ER
TE

BR
AT

ES
 

(c
on
ti
nu
ed
)

Da
te

Or
ga
ni
sm

No
.

No
. 
/m
'

%C
om
p

Sa
mp

le

ME
GA
LO
PT
ER
A 

Co
ry

da
li

da
e

Co
ry
da
lu
s 

co
rn
ut
us
 

Ni
gr

on
ia

 
se
rr
ic
or
ni
s 

MO
LL
US
CA
 

GA
ST

RO
PO

DA
 

BA
SS
OM
AT
OP
HO
RA
 

Pl
an

or
bi

da
e

Gy
ra
ul
us
 
sp

. 
AN

NE
LI

DA
 

CL
IT
EL
LA
TA
 

OL
IG
OC
HA
ET
A 

Na
id
id
ae

10
,

53 10
.8 .1

1.
6 

7.
8

1.
6

12
.5

TO
TA
LS

64
68

8.
9

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

3
.
0
3
7



T
A
B
L
E
 
11

-9

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
Oa

k 
C
r
e
e
k

M
o
r
g
a
n
 
Co

.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

Da
te

O
r
g
a
n
i
s
m

No
.

No
.
/m

2
%C

om
p 

.
Sa
mp
le

9/
18

/8
1 

A
R
T
H
R
O
P
O
D
A

I
N
S
E
C
T
A

D
I
P
T
E
R
A

C
h
i
r
o
n
o
m
i
d
a
e

Si
mu
li
id
ae

S
i
m
u
l
i
u
m
 
sp

 .
T
R
I
C
H
O
P
T
E
R
A

H
y
d
r
o
p
s
y
c
h
i
d
a
e

Ch
eu
ma
t 
o
p
s
y
c
h
e
 
sp
.

S
y
m
p
h
i
t
o
p
s
y
c
h
e
 
s
p
a
r
n
a

E
P
H
E
M
E
R
O
P
T
E
R
A

O
l
i
g
o
n
e
u
r
i
d
a
e

I
s
o
n
y
c
h
i
a
 
sp
.

H
e
p
t
a
g
e
n
i
i
d
a
e

St
en
on
em
a 

sp
.

C
a
e
n
i
d
a
e

Ca
en
is
 
sp
.

20

7 2 1

19 4 1

21
5 75 21 10

20
4 43 10

.3 .4 .5 .8 .5 .1 .8

31 11 3 1

. 
30 6 1

Su
rb

er
 
3

.7 .1 .2 .6 .2 .3 .6
C
O
L
E
O
P
T
E
R
A
 

E
l
m
i
d
a
e

O
p
t
i
o
s
e
r
v
u
s
 
sp
. 

M
E
G
A
L
O
P
T
E
R
A
 

C
o
r
y
d
a
l
i
d
a
e

C
o
r
y
d
a
l
u
s
 
c
o
r
n
u
t
u
s

32
.3

53
.8

4.
8

7.
9



T
A
B
L
E
 
11
-9

0
3
4
0
9
4
0
0
 

W
h
i
t
e
 
Oa
k 

C
r
e
e
k

M
o
r
g
a
n
 
Co
.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

D
a
t
e

O
r
g
a
n
i
s
m

No
.

N
o
.
/
m
2

%C
om
p,

Sa
mp

le

M
O
L
L
U
S
C
A
 

G
A
S
T
R
O
P
O
D
A
 

B
A
S
O
M
M
A
T
O
P
H
O
R
A
 

P
l
a
n
o
r
b
i
d
a
e
 

Gy
ra

ul
us

 
sp

.
10
.8

1.
6

T
O
T
A
L
S

63
67
8.
1

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

2.
59
4



Surber Sample

USGS 
Gage 
House

FIGURE 12-1. Station 12 - 03410500 - South Fork of Cumberland River near
Stearns, KY



TABLE 12-1 

Physical and Chemical Parameters at

Station 12 - 0341^00 

Big South Fork Cumberland River near Stearns, McCreary Co., KY

Date

Parameter 10-14-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

14.0°C

9.7 mg/L

6.9

200 umhos/cm

20%

Medium cobble with silt

* Parameter not determined due to high flow 

High flow prevented spring sampling.
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FIGURE 13-1. Station 13 - 03A1A3AO - East Fork Obey River near Obey City, TN



TABLE 13-1 

Physical and Chemical Parameters at

Station 13 - 03414340 

East Fork Obey River at Obey City, Overton Co., TN

Date

Parameter 4-15-81 8-26-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

14.5°C

11.5 mg/L

4.3

100 umhos/cm

18.9 m

26.9 cm

0.76 m/sec

3.07 m3/sec

10%

23°C

8.7 mg/L 

3.1

750 umhos/cm 

15.2 m 

6.4 cm 

0.17 m/sec 

0.13 m3 /sec 

20%

Medium cobble on bedrock
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FIGURE 14-1. Station 14 - 03414346 - Hurricane Creek at Camp Ground, TN



TABLE 14-1 

Physical and Chemical Parameters at

Station 14 - 03414346 

Hurricane Creek at Camp Ground, Fentress Co., TN

Parameter

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity 

Discharge

Cover (% Shaded)

Substrate

Date

4-14-81

o 
15 C

10.1 mg/L

7.8

30 umhos/cm

10.64 m

19.8 cm

.96 m/sec 

2.02 m3 /sec

60%

Medium cobble

8-26-81

21°C

8.8 mg/L

6.4

75 umhos/cm

1.5 m

8.9 cm

0.57 m/sec 

0.06 m3 /sec

40%
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TABLE 15-1 

Physical and Chemical Parameters at

Station 15 - 03414430 

East Fork Obey River near Wilder, Fentress Co., TN

Parameter

Date

4-14-81 8-26-81

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

19°C

10.0 mg/L 

2.4

850 umhos/cm 

12.6 m 

24.9 cm 

0.31 m/sec 

0.97 m /sec 

0%

23°C

8.9 mg/L

2.9

1450 umhos/cm

4.6 m

27.3 cm

0.38 m/sec

0.38 m /sec

0%

Large cobble and boulders
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TABLE 16-1 

Physical and Chemical Parameters at

Station 16 - 03415000 

West Fork Obey River near Alpine, Overton Co., TN

Parameters

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

3-29-81

9°C

12.1 mg/L

4.6

245

*

*

*

*

40%

Medium cobble with h(

8-26-81

22°C

9.4 mg/L

7.0

300 umhos/cm

4.6 m

24.8 cm

0.38 m/sec

3 
0.34 m /sec

60%

*avy siltation

* High flow prevented discharge measurements.

** No recharge from Cub Creek (Figure 16-1) during summer sampling period
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FIGURE 17-1. Station 17 - 03415960 - Wolf River at Wolf River, TN
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TABLE 17-1 

Physical and Chemical Parameters at

Station 17 - 03415960 

Wolf River at Wolf River, Fentress Co., TN

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

9-15-81

13.5°C

12.0 mg/L

6.4

95 umhos/cm

19.5 m

31.2 cm

0.35 m/sec

o
1.71 mj/sec

50%

Small, medium, and lc

9-18-81

13°C

10.7

6.8

110

16.8

31.3

0.15

0.63

80%

mg/L

umhos/cm

m

cm

m/sec

o

m^/sec

irge cobble
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Surber Sample

FIGURE 18-1. Station 18 - 03418520 - Clifty Creek near Eastland, TN



TABLE 18-1 

Physical and Chemical Parameters at

Station 18 - 03418520 

Clifty Creek at Mobra, White Co., TN

Date

Parameter 4-25-81 10-6-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

13°C

9.4 mg/L

3.0

305 umhos/cm

2.9 m

20.5 cm

0.49 m/sec

0.23 m3/sec

30%

Flat medium cobble

16°C

9.2 mg/L

3.2

720 umhos/cm

3.1 m

11.8 cm

0.36 m/sec

0.13 m3 /sec

50%
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TABLE 19-1 

Physical and Chemical Parameters at

Station 19 - 03418935 

Beaverdam Creek near Bellview, Bledsoe Co., TN

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

5-21-81

12°C

10.4 mg/L

6.6

35 umhos/cm

10.1 m

22.4 cm

0.35 m/sec
0

0.63 m /sec

85%

Sand, gravel, and

8-25-81

19°C

8.5 mg/L

6.3

90 umhos/cm

0.9 m

8.9 cm

0.46 m/sec

0.03 m3 /sec

80%

small cobble

High organic loading from agricultural and/or domestic sources.
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TABLE 20-1 

Physical and Chemical Parameters at

Station 20 - 03418995 

Glade Creek near Lonewood, Van Buren - Bledsoe Co., TN

Date

Parameter 5-1-81 10-6-81

Water temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

14°C

9.4 mg/L

5.5

45 umhos/cm

5.4 m

45.7 cm

0.24 m/sec

0.59 m3/sec

40%

Large, flat cobble

13°C

9.1 mg/L

6.2

140 umhos/cm

4.5 m

30.48

.18 m/sec
o

0.26 m /sec 

60%



T
A
B
L
E
 
20

-2

0
3
4
1
8
9
9
5
 

G
l
a
d
e
 
C
r
e
e
k

V
a
n
 
B
u
r
e
n
 
Co

.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

D
a
t
e

O
r
g
a
n
i
s
m

No
.

%C
om
p

S
a
m
p
l
e

5/
1/
81
 

A
R
T
H
R
O
P
O
D
A
 

I
N
S
E
C
T
A
 

D
I
P
T
E
R
A
 

C
h
i
r
o
n
o
m
i
d
a
e
 

P
s
e
u
d
o
r
t
h
o
c
l
a
d
i
u
s
 
sp
.

T
r
i
b
e
l
o
s
 
fu
sc
ic
or
ni
s

M
i
c
r
o
t
e
n
d
i
p
e
s
 
sp
. 

A
t
h
e
r
i
c
i
d
a
e
 

A
t
h
e
r
i
x
 
v
a
r
i
e
g
a
t
a

T
i
p
u
l
i
d
a
e
 

H
e
x
a
t
o
m
a
 
sp

.
T
i
p
u
l
a
 
sp

. 
C
e
r
a
t
o
p
o
g
o
n
i
d
a
e
 

B
e
z
z
i
a
-
P
r
o
b
e
z
z
i
a
 
sp
.

C
u
l
i
c
i
d
a
e
 

C
u
l
e
x
 
sp

.
T
R
I
C
H
O
P
T
E
R
A
 

H
y
d
r
o
p
s
y
c
h
i
d
a
e
 

H
y
d
r
o
p
s
y
c
h
e
 
d
i
c
a
n
t
h
a

H
e
l
i
c
o
p
s
y
c
h
i
d
a
e
 

H
e
l
i
c
o
p
s
y
c
h
e
 
b
o
r
e
a
l
i
s

P
h
i
l
o
p
o
t
a
m
i
d
a
e
 

C
h
i
m
a
r
r
a
 
o
b
s
c
u
r
a

H
y
d
r
o
p
t
i
l
i
d
a
e
 

H
y
d
r
o
p
t
i
l
a
 
sp
. 

S
e
r
i
c
o
s
t
o
m
a
t
i
d
a
e
 

A
g
a
r
o
d
e
s
 
sp
.*
**

12
0 (4
) 

(2
) 

(9
)

13

1 1 5 1 9 5 3 1 9

K
i
c
k
 

24
.9 2.
7

0.
2 

0.
2

1.
0 

0
.
2

1.
9 

1.
0 

0.
6 

0.
2 

1.
9



TA
BL
E 

20
-2

03
41
89
95
 

Gl
ad
e 

Cr
ee
k

Va
n 

Bu
re
n 

Co
.,
 
TN

 
BE
NT
HI
C 

MA
CR
OI
NV
ER
TE
BR
AT
ES
 

(c
on

ti
nu

ed
)

Da
te

Or
ga
ni
sm

No
.

%C
om

p
Sa
mp
le

Le
pt
oc
er
id
ae

My
st

ac
id

es
 
se

pu
lc

hr
al

is
**

* 
3

Oe
ce

ti
s 

sp
. 

1 
Li
mn
ep
hi
li
da
e

On
oc
os
mo
ec
us
 
qu

ad
ri

no
ta

tu
s 

(t
en

t.
) 

1
Hy
da
to
ph
yl
ax
 
ar
gu
s 

4 
EP

HE
ME

RO
PT

ER
A 

Ol
ig
on
eu
ri
id
ae

Is
on

yc
hi

a 
sp

. 
29

 
He

pt
ag

en
ii

da
e

St
en

on
em

a 
sp

. 
3 

Ba
et

id
ae

Ba
et

is
 
sp

. 
34
 

Le
pt
op
hl
eb
ii
da
e

Pa
ra
le
pt
op
hl
eb
ia
 
sp

. 
10
 

Tr
yc

or
yt

hi
da

e
Tr

ic
or

yt
ho

de
s 

sp
. 

1 
Ca
en
id
ae

Ca
en

is
 
sp
. 

1 
Ep
he
me
ri
da
e

He
xa

ge
ni

a 
at
ro
ca
ud
at
a 

5 
PL

EC
OP

TE
RA

 
Pe

rl
id

ae
Ph
as
ga
no
ph
or
a 

ca
pi
ta
ta
 

31
 

OD
ON
AT
A 

Ae
sh

ni
da

e
Bo
ye
ri
a 

vi
no
sa
 

1

0.
6 

0.
2

0.
2 

0.
8

6.
0 

0.
6 

7.
1 

2.
1 

0.
2 

0.
2 

1.
0

6.
4 

0.
2



TA
BL

E 
20
-2

03
41

89
95

 
Gl

ad
e 

Cr
ee
k

Va
n 

Bu
re
n 

Co
.,

 
TN

 
BE
NT
HI
C 

MA
CR

OI
NV

ER
TE

BR
AT

ES
 

(c
on

ti
nu

ed
)

Da
te

Or
ga

ni
sm

No
.

%C
om

p,
Sa

mp
le

Go
mp
hi
da
e

La
nt

hu
s 

pa
rv

ul
a 

Is
ch
nu
ri
da
e

Is
ch
nu
ra
 
sp

. 
CO

LE
OP

TE
RA

 
El

mi
da

e
Du

bi
ra

ph
ia

 
sp

. 
St
en
el
mi
s 

sp
. 

St
en
el
mi
s 

hu
me

ro
sa

 
Op

ti
os

er
vu

s 
sp

. 
Op

ti
os

er
vu

s 
ov

al
is

 
Pr

om
or

es
ia

 
ta

rd
el

la
 

Ps
ep
he
ni
da
e

Ps
ep
he
nu
s 

he
rr

ic
ki

 
ME
GA
LO
PT
ER
A 

Co
ry

da
li

da
e

Co
ry

da
lu

s 
co
rn
ut
us
 

Ni
gr
on
ia
 
se

rr
ic

or
ni

s 
Si

al
id

ae
Si

al
is

 
sp

. 
MO
LL
US
CA
 

PE
LE
CY
PO
DA
 

H
E
T
E
R
O
D
O
N
T
A
 

Co
rb

ic
ul

id
ae

Co
rb

ic
ul

a 
ma

ni
le

ns
is

 
GA
ST
RO
PO
DA
 

BA
SS
OM
AT
OP
HO
RA
 

Pl
an
or
bi
da
e 

Gy
ra

ul
us

 
sp

.

16 26 5 9 2 12 20 30 12

1.
7 

0.
8

3.
3

5.
4 

1.
0 

1.
9 

0.
4 

2.
5

4.
2

1.
5 

0.
2

0.
4

6.
2

2.
5



TA
BL
E 

20
-2

03
41
89
95
 

Gl
ad
e 

Cr
ee
k

Va
n 

Bu
re
n 

Co
.,
 
TN

 
BE

NT
HI

C 
MA
CR
OI
NV
ER
TE
BR
AT
ES
 

(c
on

ti
nu

ed
)

Da
te

Or
ga
ni
sm

No
.

%C
om

p
Sa

mp
le

An
cy
li
da
e

La
ev
ip
ex
 
sp

. 
AN

NE
LI

DA
 

CL
IT

EL
LA

TA
 

OL
IG

OC
HA

ET
A 

Na
id

id
ae

34

0.
2

7.
1

48
1

SH
AN

NO
N-

WE
AV

ER
 
DI
VE
RS
IT
Y 

» 
4.

53
2

B
I
O
T
I
C
 
I
N
D
E
X
 
= 

2
.
3
2
5
,
 
M
O
D
E
R
A
T
E
 
E
N
R
I
C
H
M
E
N
T



T
A
B
L
E
 
20
-3

0
3
4
1
8
9
9
5
 

G
l
a
d
e
 
C
r
e
e
k

V
a
n
 
B
u
r
e
n
 
Co

.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

D
a
t
e
 

O
r
g
a
n
i
s
m

5/
1/
81
 

A
R
T
H
R
O
P
O
D
A
 

I
N
S
E
C
T
A
 

D
I
P
T
E
R
A
 

C
h
i
r
o
n
o
m
i
d
a
e
 

S
i
m
u
l
i
i
d
a
e
 

S
i
m
u
l
i
u
m
 
sp

.
C
e
r
a
t
o
p
o
g
o
n
i
d
a
e
 

B
e
z
z
i
a
-
P
r
o
b
e
z
z
i
a
 
sp

.
A
t
h
e
r
i
c
i
d
a
e
 

A
t
h
e
r
i
x
 
s
p
.
*
*
*

T
a
b
a
n
i
d
a
e
 

T
a
b
a
n
u
s
 
s
p
.
*
*
*

T
R
I
C
H
O
P
T
E
R
A
 

H
y
d
r
o
p
s
y
 c
hi

da
e 

H
y
d
r
o
p
s
y
c
h
e
 
sp
.

B
r
a
c
h
y
c
e
n
t
r
i
d
a
e
 

M
i
c
r
a
s
e
m
a
 
sp

.
P
o
l
y
c
e
n
t
r
o
p
o
d
i
d
a
e
 

P
o
l
y
c
e
n
t
r
o
p
u
s
 
sp
. 

E
M
P
H
E
M
E
R
O
P
T
E
R
A
 

O
l
i
g
o
n
e
u
r
i
d
a
e
 

I
s
o
n
y
c
h
i
a
 
sp
. 

B
a
e
t
i
d
a
e
 

P
s
e
u
d
o
c
l
o
e
o
n
 
sp
.

E
p
h
e
m
e
r
e
l
l
i
d
a
e
 

E
p
h
e
m
e
r
e
l
l
a
 
d
o
r
o
t
h
e
a
*
*
*

E.
 
r
o
t
u
n
d
a

D
r
u
n
e
l
l
a
 
c
o
r
n
u
t
a

No
.

91
5 

26
 1 1 1 1 4 2 1

34

2 3 6

No
 . 
/m

2

98
49
.3
 

27
9.

9 

10
.8
 

10
.8
 

10
.8

10
.8
 

43
.1

 

21
.5

10
.8
 

36
5.

9

21
.5

 
32

.3
 

64
.6

%C
om

p.
 

S
a
m
p
l
e

Su
rb
er
 

1

75
.5
 

2.
1 

0.
1 

0.
1 

0.
1

0.
1 

0.
3 

0.
2

0.
1 

2.
8

0.
2 

0.
2 

0.
5



T
A
B
L
E
 
2
0
-
3

0
3
4
1
8
9
9
5
 

G
l
a
d
e
 
C
r
e
e
k

V
a
n
 
Bu

re
n 

Co
.,
 
TN

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

(c
on

ti
nu

ed
)

D
a
t
e
 

O
r
g
a
n
i
s
m

H
e
p
t
a
g
e
n
i
i
d
a
e
 

S
t
e
n
o
n
e
m
a
 
p
u
d
i
c
u
m

P
L
E
C
O
P
T
E
R
A
 

N
e
m
o
u
r
i
d
a
e
 

A
m
p
h
i
n
e
m
u
r
a
 
d
e
l
o
s
a
*
*
*

T
a
e
n
i
o
p
t
e
r
y
g
i
d
a
e
 

T
a
e
n
i
o
p
t
e
r
y
x
 
sp
. 

C
a
p
n
i
i
d
a
e
 

A
l
l
o
c
a
p
n
i
a
 
sp
. 

P
e
r
l
o
d
i
d
a
e
 

I
s
o
p
e
r
l
a
 
sp
. 

C
h
l
o
r
o
p
e
r
l
i
d
a
e
 

Sw
el
ts
a 

sp
.

O
D
O
N
A
T
A
 

G
o
m
p
h
i
d
a
e
 

L
a
n
t
h
u
s
 
p
a
r
v
u
l
a

C
O
L
E
O
P
T
E
R
A
 

P
s
e
p
h
e
n
i
d
a
e
 

P
s
e
p
h
e
n
u
s
 
h
e
r
r
i
c
k
i
*
*
*

JS
ct

op
ri

a 
n
e
r
v
o
s
a

E
l
m
i
d
a
e
 

S
t
e
n
e
l
m
i
s
 
sp

.
O
p
t
i
o
s
e
r
v
u
s
 
sp
. 

P
r
o
m
o
r
e
s
i
a
 
e
l
e
g
a
n
s

No
. 2 2 12
1 8 8 1 6 1 1

13
 3 16

N
o
.
/
m

21
.5

21
.5
 

13
02
.5
 

86
.1
 

86
.1

 

10
.8

64
.6

10
.8
 

10
.8

13
9.

9 
32

.3
 

17
2.

2

%C
om

p.
 

Sa
mp
le

0.
2

0.
2 

10
.2
 

0.
7 

0.
7 

0.
1

0.
5

0.
1 

0.
1

1.
1 

0.
2 

1.
3



to

T
A
B
L
E
 
20
-3

0
3
4
1
8
9
9
5
 

G
l
a
d
e
 
C
r
e
e
k

V
a
n
 
B
u
r
e
n
 
Co
.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

D
a
t
e

O
r
g
a
n
i
s
m

No
.

No
. 
/m

%C
om

p.
Sa
mp
le

A
N
N
E
L
I
D
A
 

C
L
I
T
E
L
L
A
T
A
 

O
L
I
G
O
C
H
A
E
T
A
 

N
a
i
d
i
d
a
e

33
35

5.
2

2.
7

T
O
T
A
L
S

12
12

13
04
6.
3

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

1.
56

6



TA
BL
E 

20
-4

03
41

89
95

 
Gl

ad
e 

Cr
ee
k

Va
n 

Bu
re

n 
Co
.,
 
TN
 

BE
NT
HI
C 

MA
CR
OI
NV
ER
TE
BR
AT
ES

Da
te
 

Or
ga

ni
sm

5/
1/
81
 

AR
TH
RO
PO
DA

IN
SE
CT
A

D
I
P
T
E
R
A

Ch
ir

on
 o
mi

da
e

Si
mu

li
id

ae
Si

ra
ul

iu
m 

sp
.

Er
ap
id
id
ae

Ti
pu

li
da

e
Pe
di
ci
a 

sp
.*
**

TR
IC

HO
PT

ER
A

Hy
dr
op
ti
li
da
e

Hy
dr
op
ti
la
 
sp

.
Gl

os
so

so
ra

at
id

ae
Ag

ap
et

us
 
sp

.
Rh

ya
co

ph
il

id
ae

Rh
ya

co
ph

il
a 

sp
.

EP
HE
ME
RO
PT
ER
A

Ol
ig

on
eu

ri
da

e
Is

on
yc

hi
a 

sp
.

Ba
et

id
ae

Ps
eu

do
cl

oe
on

 
sp
.

Le
pt

op
hl

eb
ii

da
e

Pa
ra
le
pt
op
hl
eb
ia
 
sp

.
Ep

he
me

re
ll

id
ae

Ep
he

me
re

ll
a 

ro
tu
nd
a*
**

Dr
un
el
la
 
co
rn
ut
a*
**

No
.

83
6 9 1 2 1 2 1 2 38

1 1 2

No
. 

/r
a

89
98

.9

96
.9

10
.8

21
.5

10
.8

21
.5

10
.8

21
.5

40
9.

1

10
.8

10
.8

21
.5

%C
om

p.
 

Sa
mp
le

Su
rb
er
 
2

79
.2 0.
9

0.
1

0.
2

0.
1

0.
2

0.
1

0.
2

3.
6

0.
1

0.
1

0.
2



TA
BL

E 
20
-4

03
41
89
95
 

Gl
ad
e 

Cr
ee

k
Va

n 
Bu

r 
en
 
Co
. 

, 
TN
 

BE
NT
HI
C 

M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

Da
te
 

Or
ga
ni
sm

H
e
p
t
a
g
e
n
i
i
d
a
e

St
en

on
em

a 
in

te
gr

um
**

St
en
ac
ro
n 

g
i
l
d
e
r
s
l
e
e
v
e
i

He
pt
ag
en
ia
 
sp

.
P
L
E
C
O
P
T
E
R
A

N
e
m
o
u
r
i
d
a
e

Am
ph
in
em
ur
a 

de
lo

sa
Le
uc
tr
id
ae

Le
uc
tr
a 

fe
rr

ug
in

ea
T
a
e
n
i
o
p
t
e
r
y
g
i
d
a
e

T
a
e
n
i
o
p
t
e
r
y
x
 
sp
.

C
O
L
E
O
P
T
E
R
A

E
l
m
i
d
a
e

Pr
om
or
es
ia
 
el

eg
an

s
St
en
el
mi
s 

sp
.

Du
bi
ra
ph
ia
 
sp

.
A
N
N
E
L
I
D
A

C
L
I
T
E
L
L
A
T
A

O
L
I
G
O
C
H
A
E
T
A

N
a
i
d
i
d
a
e

No
. 2 2 1 5 1

10
3 15 2 1

28

No
 . 
/m

2

21
.5

21
.5

10
.8

53
.8

10
.8

11
08

.7

16
1.
5

21
.5

10
.8

30
1.

4

%C
om

p.
 

Sa
mp

le

0.
2

0.
2

0.
1

0.
5

0.
1

9.
8

1.
4

0.
2

0.
1

2.
7

TO
TA
LS

10
56

11
36

7.
1

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

1.
28
4



TA
BL

E 
20

-5

03
41
89
95
 

Gl
ad
e 

C
r
e
e
k

Va
n 

Bu
re
n 

Co
.,

 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

O/

Da
te
 

O
r
g
a
n
i
s
m

5/
1/

81
 

A
R
T
H
R
O
P
O
D
A
 

IN
SE
CT
A 

D
I
P
T
E
R
A
 

Ch
ir

on
om

id
ae

 
Si
mu
li
id
ae
 

S
i
m
u
l
i
u
m
 
sp
.

T
R
I
C
H
O
P
T
E
R
A
 

P
h
i
l
o
p
o
t
a
m
i
d
a
e
 

C
h
i
m
a
r
r
a
 
ob

sc
ur

a
B
r
a
c
h
y
c
e
n
t
r
i
d
a
e
 

M
i
c
r
a
s
e
m
a
 
s
p
.
*
*
*

P
s
y
c
h
o
m
y
i
i
d
a
e
 

P
s
y
c
h
o
m
y
i
a
 
fl

av
id

a
E
P
H
E
M
E
R
O
P
T
E
R
A
 

B
a
e
t
i
d
a
e
 

P
s
e
u
d
o
c
l
o
e
o
n
 
sp
.

E
p
h
e
m
e
r
e
l
l
i
d
a
e
 

D
r
u
n
e
l
l
a
 
co

rn
ut

a
Ep
he
me
re
ll
a 

d
o
r
o
t
h
e
a

H
e
p
t
a
g
e
n
i
i
d
a
e
 

S
t
e
n
a
c
r
o
n
 
g
i
l
d
e
r
s
l
e
e
v
e
i

P
L
E
C
O
P
T
E
R
A
 

N
e
m
o
u
r
i
d
a
e
 

A
m
p
h
i
n
e
m
u
r
a
 
de
lo
sa

T
a
e
n
i
o
p
t
e
r
y
g
i
d
a
e
 

T
a
e
n
i
o
p
t
e
r
y
x
 
sp
.

No
.

35
7 10 1 3 1

22
3 1 2 1 4 17

2 
No

. 
/m

38
42
.8
 

10
7.
6

10
.8
 

32
.3
 

10
.8

24
00
.4

10
.8

 
21
.5

10
.8

43
.1

 

18
3.
0

%C
om

p 
. 

Sa
mp

le

Su
rb
er
 
3

55
 

1.
5

0.
2 

0.
5 

0.
2

34
.2 0.
2 

0.
3

0.
1

0.
6 

2.
6



TA
BL
E 

20
-5

03
41

89
95

 
Gl

ad
e 

Cr
ee

k
Va
n 

Bu
re
n 

Co
.,
 
TN

 
BE
NT
HI
C 

MA
CR
OI
NV
ER
TE
BR
AT
ES
 

(c
on

ti
nu

ed
)

Da
te

Or
ga
ni
sm

No
.

No
. 
/m

CO
LE

OP
TE

RA
 

Ps
ep
he
ni
da
e

Ps
ep

he
nu

s 
he

rr
ic

ki
 

El
mi

da
e

Pr
om

or
es

ia
 
el
eg
an
s 

St
en

el
mi

s 
sp

. 
ME

GA
LO

PT
ER

A 
Co
ry
da
li
da
e

Co
ry
da
lu
s 

co
rn

ut
us

**
* 

A
N
N
E
L
I
D
A
 

CL
IT
EL
LA
TA
 

OL
IG

OC
HA

ET
A 

Na
id

id
ae

19

10
.8

43
.1

32
.3

10
.8

20
4.

5

%C
om
p

0.
2

0.
6 

0.
5

0.
2

2.
9

Sa
mp

le

Pe
rl

id
ae

 
Pe

rl
es

ta
 
pl

ac
id

a*
**

Pe
rl

od
id

ae
 

Is
og

en
us

 
bi
lo

ba
tu

s
Ch
lo
ro
pe
rl
id
ae
 

Sw
el
ts
a 

sp
.

2 2 1

21
.5

 

21
.5

 

10
.8

0.
3 

0.
3 

0.
2

TO
TA

LS
65
3

70
29
.1

SH
AN
NO
N-
WE
AV
ER
 
DI

VE
RS

IT
Y 

= 
1.

72
2



T
A
B
L
E
 
20

-6

0
3
4
1
8
9
9
5
 

G
l
a
d
e
 
C
r
e
e
k
 
n
e
a
r
 
L
o
n
e
w
o
o
d

V
a
n
 
B
u
r
e
n
 
Co

.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

D
a
t
e

O
r
g
a
n
i
s
m

No
.

%C
om
p,

S
a
m
p
l
e

10
/6
/8
1

A
R
T
H
R
O
P
O
D
A
 

I
N
S
E
C
T
A
 

D
I
P
T
E
R
A
 

C
h
i
r
o
n
o
m
i
d
a
e

C
r
i
c
o
t
o
p
u
s
 
sp

.
P
o
l
y
p
e
d
i
l
u
m
 
fa

ll
ax

M
i
c
r
o
t
e
n
d
i
p
e
s
 
sp

.
C
o
n
c
h
a
p
e
l
o
p
i
a
 
sp

.
K
r
e
n
o
s
m
i
t
t
i
a
 
sp
. 

C
e
r
a
t
o
p
o
g
o
n
i
d
a
e

B
e
z
z
i
a
-
P
r
o
b
e
z
z
i
a
 
sp
. 

C
u
l
i
c
i
d
a
e

A
n
o
p
h
e
l
e
s
 
sp

.
C
u
l
e
x
 
sp
. 

R
h
a
g
i
o
n
i
d
a
e

A
t
h
e
r
i
x
 
v
a
r
i
e
g
a
t
a
 

T
i
p
u
l
i
d
a
e

H
e
x
a
t
o
m
a
 
sp
.

T
i
p
u
l
a
 
sp

. 
T
R
I
C
H
O
P
T
E
R
A
 

B
r
a
c
h
y
c
e
n
t
r
i
d
a
e

M
i
c
r
a
s
e
m
a
 
sp

. 
H
e
l
i
c
o
p
s
y
c
h
i
d
a
e

H
e
l
i
c
o
p
s
y
c
h
e
 
b
o
r
e
a
l
i
s
 

H
y
d
r
o
p
s
y
c
h
i
d
a
e

H
y
d
r
o
p
s
y
c
h
e
 
d
i
c
a
n
t
h
a
 

H
y
d
r
o
p
t
i
l
i
d
a
e

H
y
r
o
p
t
i
l
a
 
sp

.

K
i
c
k

31
2 

(3
7) (1
)

(2
) 

(1
) 

(1
) 5 4 12 1

46
.9

0.
6

0.
2 

0.
2

1.
4

0.
2 

0.
2

0.
8 

0.
6 

1.
8 

0.
2



T
A
B
L
E
 
20
-6

0
3
4
1
8
9
9
5
 

Gl
ad
e 

C
r
e
e
k
 
ne
ar
 
L
o
n
e
w
o
o
d

V
a
n
 
B
u
r
e
n
 
Co

.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

0)

D
a
t
e
 

O
r
g
a
n
i
s
m

L
e
p
t
o
c
e
r
i
d
a
e
 

M
y
s
t
a
c
i
d
e
s
 
s
e
p
u
l
c
h
i
a
l
i
s
 

O
e
c
e
t
i
s
 
sp
.

L
i
m
n
e
p
h
i
l
i
d
a
e
 

H
y
d
a
t
o
p
h
y
l
a
x
 
ar
gu
s

P
h
i
l
o
p
o
t
a
m
i
d
a
e
 

C
h
i
m
a
r
r
a
 
o
b
s
c
u
r
a

P
o
l
y
 c
en

t 
r
o
p
o
d
i
d
a
e
 

N
e
u
r
e
c
l
i
p
s
i
s
 
c
r
e
p
u
s
c
u
l
a
r
i
s

S
e
r
i
c
o
s
t
o
m
a
t
i
d
a
e
 

A
g
a
r
o
d
e
s
 
sp
.

E
P
H
E
M
E
R
O
P
T
E
R
A
 

B
a
e
t
i
d
a
e
 

B
a
e
t
i
s
 
sp
.

C
a
e
n
i
d
a
e
 

Ca
en

is
 
sp
.

E
p
h
e
m
e
r
i
d
a
e
 

H
e
x
a
g
e
n
i
a
 
a
t
r
o
c
a
u
d
a
t
a

H
e
p
t
a
g
e
n
i
i
d
a
e
 

S
t
e
n
o
n
e
m
a
 
i
n
t
e
g
r
u
m

S
t
e
n
o
n
e
m
a
 
s
c
i
t
u
l
u
m

L
e
p
t
o
p
h
l
e
b
i
i
d
a
e
 

P
a
r
a
l
e
p
t
o
p
h
l
e
b
i
a
 
sp
 . 

O
l
i
g
o
n
e
u
r
i
i
d
a
e
 

I
s
o
n
y
c
h
i
a
 
sp
.

T
r
i
c
o
r
y
t
h
i
d
a
e
 

T
r
i
c
o
r
y
t
h
o
d
e
s
 
sp

.

No
. 3 1 4 2 3 5

37
 1 5 3 1 10
 

34
 1

%C
om

p.
 

Sa
mp
le

0.
5 

0.
2

0.
6 

0.
3 

0.
5 

0.
8

5.
6 

0.
2 

0.
8

0.
5 

0.
2

1.
5 

5.
1 

0.
2



T
A
B
L
E
 
20

-6

0
3
4
1
8
9
9
5
 

G
l
a
d
e
 
C
r
e
e
k
 
n
e
a
r
 
L
o
n
e
w
o
o
d

V
a
n
 
B
u
r
e
n
 
Co

.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

D
a
t
e

O
r
g
a
n
i
s
m

No
.

%C
om
p

S
a
m
p
l
e

P
L
E
C
O
P
T
E
R
A
 

L
e
u
c
t
r
i
d
a
e

L
e
u
c
t
r
a
 
sp

. 
P
e
r
l
i
d
a
e

A
c
r
o
n
e
u
r
i
a
 
a
b
n
o
r
m
i
s

P
h
a
s
g
a
n
o
p
h
o
r
a
 
c
a
p
i
t
a
t
a
 

H
E
M
I
P
T
E
R
A
 

V
e
l
i
i
d
a
e

R
h
a
g
o
v
e
l
i
a
 
sp

. 
O
D
O
N
A
T
A
 

C
o
e
n
a
g
r
i
o
n
i
d
a
e

I
s
c
h
n
u
r
a
 
sp
. 

A
e
s
h
n
i
d
a
e

B
o
y
e
r
i
a
 
v
i
n
o
s
a
 

G
o
m
p
h
i
d
a
e

L
a
n
t
h
u
s
 
p
a
r
v
u
l
a
 

C
O
L
E
O
P
T
E
R
A
 

E
l
m
i
d
a
e

D
u
b
i
r
a
p
h
i
a
 
sp

.
P
r
o
m
o
r
e
s
i
a
 
t
a
r
d
e
l
l
a

O
p
t
i
o
s
e
r
v
u
s
 
sp

.
O
p
t
i
o
s
e
r
v
u
s
 
o
v
a
l
i
s

S
t
e
n
e
l
m
i
s
 
sp
.

S
t
e
n
e
l
m
i
s
 
h
u
m
e
r
u
s
a
 

P
s
e
p
h
e
n
i
d
a
e

P
s
e
p
h
e
n
u
s
 
h
e
r
r
i
c
k
i

1
33 16 12 10 2
26 5 19

0
.
3
 

5.
0 

0.
2

0.
8 

0.
2 

9.
0

2.
4 

1.
8 

1.
5 

0.
3 

3.
9 

0.
8

2.
9



T
A
B
L
E
 
20

-6

0
3
4
1
8
9
9
5
 

G
l
a
d
e
 
C
r
e
e
k
 
n
e
a
r
 
L
o
n
e
w
o
o
d

V
a
n
 
B
u
r
e
n
 
Co

.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on
ti
nu
ed
)

D
a
t
e

O
r
g
a
n
i
s
m

No
.

%C
om

p
S
a
m
p
l
e

M
E
G
A
L
O
P
T
E
R
A
 

C
o
r
y
d
a
l
i
d
a
e

C
o
r
y
d
a
l
u
s
 
c
o
r
n
u
t
u
s
 

N
i
g
r
o
n
i
a
 
s
e
r
r
i
c
o
r
n
i
s
 

S
i
a
l
i
d
a
e

S
i
a
l
i
s
 
sp
. 

C
R
U
S
T
A
C
E
A
 

A
R
A
C
H
N
O
I
D
E
A

H
Y
D
R
A
C
A
R
I
N
A
 

M
O
L
L
U
S
C
A
 

G
A
S
T
R
O
P
O
D
A
 

A
n
c
y
l
i
d
a
e

L
a
e
v
i
p
e
x
 
sp

. 
P
l
a
n
o
r
b
i
d
a
e

G
y
r
a
u
l
u
s
 
sp

. 
A
N
N
E
L
I
D
A
 

C
L
I
T
E
L
L
A
T
A
 

O
L
I
G
O
C
H
A
E
T
A

1

11 43

1.
1 

0.
2

0.
5

0.
2

0.
2 

1.
7

6.
5

T
O
T
A
L
S

66
5

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

3.
39

8 

B
I
O
T
I
C
 
I
N
D
E
X
 
= 

2.
16

, 
S
O
M
E
 
E
N
R
I
C
H
M
E
N
T



TA
BL

E 
20
-7

03
41

89
95

 
Gl
ad
e 

Cr
ee
k

Va
n 

Bu
re
n 

Co
.,

 
TN

 
BE
NT
HI
C 

MA
CR
OI
NV
ER
TE
BR
AT
ES

Da
te

 
Or
ga
ni
sm

10
/6

/8
1 

AR
TH

RO
PO

DA
 

IN
SE
CT
A 

DI
PT

ER
A 

Ch
ir

on
om

id
ae

 
At

he
ri

ci
da

e 
At

he
ri

x 
va

ri
eg
at

a
TR

IC
HO

PT
ER

A 
Hy

dr
op

ti
li

da
e 

Hy
dr

op
ti

la
 
sp
. 

Ph
il

op
ot

am
id

ae
 

Ch
im
ar
ra
 
ob
sc
ur
a

Po
ly

 c
en
t 
ro
po
di
da
e 

Ne
ur
 e
c 
li
ps
is
 
c r

 e
 p
u 
s c

 u
 1 
a 
r 
i s

 
Hy

dr
op

sy
 c
hi

da
e 

Ch
eu
ma
 t 
op
 s
y 
ch
e 

sp
. 

Hy
dr

op
sy

ch
e 

di
ca
nt
ha

H.
 
ve

nu
la

ri
s

Br
ac

hy
ce

nt
ri

da
e 

Mi
cr

as
em

a 
sp

.
EP

HE
ME

RO
PT

ER
A 

Ol
ig

on
eu

ri
da

e 
Is

on
yc

hi
a 

sp
 . 

Si
ph

lo
nu

ri
da

e 
Am
el
et
us
 
sp

 .
Ba
et
id
ae
 

Ba
et

is
 
sp

.

No
. 57
 2 5 1 2 9 2 4 3 5 1 

22

No
 . 
/m

2

61
3.

6 

21
.5

53
.8
 

10
.8
 

21
.5

96
.9
 

21
.5
 

43
.1

32
.3

53
.8
 

10
.8

 

23
6.
8

%C
om

p 
. 

Sa
mp
le

Su
rb
er
 

1
*

31
.8

 

1.
1

2.
8 

0.
6 

1.
1

5.
0 

1.
1 

2.
2

1.
7

2.
8 

0.
6 

12
.3



TA
BL
E 

20
-7

03
41
89
95
 

Gl
ad
e 

Cr
ee
k

Va
n 

Bu
re
n 

Co
.,
 
TN
 

BE
NT
HI
C 
MA

CR
OI

NV
ER

TE
BR

AT
ES

 
(c
on
ti
nu
ed
)

Da
te

Or
ga
ni
sm

No
.

PL
EC
OP
TE
RA
 

Ta
en
io
pt
er
yg
id
ae

Ta
en

io
pt

er
yx

 
sp

. 
Le

uc
tr

id
ae

Le
uc
tr
a 

fe
rr
ug
in
ea
 

Pe
rl
id
ae

Ph
as
ga
no
ph
or
a 

ca
pi

ta
ta

**
Ac
ro
ne
ur
ia
 
ev
ol
ut
a 

OD
ON
AT
A 

Go
mp

hi
da

e
La

nt
hu

s 
pa

rv
ul

a 
CO

LE
OP

TE
RA

 
Ps

ep
he

ni
da

e
Ps

ep
he

nu
s 

he
rr

ic
ki

 
El

mi
da

e
St

en
el

mi
s 

sp
.

St
en

el
mi

s 
cr

en
at

a
Op
ti
os
er
vu
s 

sp
.

Qp
ti

os
er

vu
s 

am
pl

ia
tu

s
Pr

om
or

es
ia

 
ta
rd
el
la

4 2 3 1 15

No
./

m"

32
.3

21
.5

53
.8

10
.8

21
.5

10
.8

43
.1

21
.5

32
.3

10
.8

16
1.
5

%C
om

p

1.
7 

1.
1

2.
8 

0.
6

1.
1

0.
6

2.
2 

1.
1 

1.
7 

0.
6 

8.
4

Sa
mp

le

Le
p 
to
ph
le
bi
id
ae

Pa
ra
le
pt
op
hl
eb
ia
 
sp

.
He

pt
ag

en
ii

da
e

St
en

on
em

a 
sp

.
St

en
on

em
a 

f u
s 
cu
m

1 4 2

10
.8

43
.1

21
.5

0.
6

2.
2

1.
1



TA
BL
E 

20
-7

03
41
89
95
 

Gl
ad
e 

Cr
ee
k

Va
n 

Bu
re
n 

Co
.,
 
TN

 
BE

NT
HI

C 
MA

CR
OI

NV
ER

TE
BR

AT
ES

 
(c
on
ti
nu
ed
)

D
at

e 
O

rg
an

is
m

 
N

o.
 

N
o
./

n
r 

%
C

om
p.

 
S

am
pl

e

M
E
G
A
L
O
P
T
E
R
A
 

Co
ry

da
li

da
e

Co
ry
da
lu
s 

co
rn
ut
us
 

2 
21

.5
 

1.
1 

AN
NE
LI
DA
 

CL
IT

EL
LA

TA
 

OL
IG

OC
HA

ET
A 

Na
id

id
ae

 
18
 

19
3.

8 
10

.1

TO
TA
LS
 

17
9 

19
26
.8

SH
AN
NO
N-
WE
AV
ER
 D
IV
ER
SI
TY
 
= 

3.
67

5



TA
BL
E 

20
-8

03
41
89
95
 

Gl
ad
e 

Cr
ee

k
Va
n 

Bu
re
n 

Co
.,
 
TN
 

BE
NT
HI
C 

MA
CR

OI
NV

ER
TE

BR
AT

ES

Da
te
 

Or
ga
ni
sm

10
/6
/8
1 

A
R
T
H
R
O
P
O
D
A
 

IN
SE

CT
A 

DI
PT
ER
A 

Ch
ir

on
om

id
ae

 
Ti

pu
li

da
e 

He
xa

to
ma

 
sp

.*
**

At
he

ri
ci

da
e 

At
he

ri
x 

va
ri
eg
at
a

Ta
ba

ni
da

e 
Ta
b 
an

us
 
sp

.*
**

TR
IC
HO
PT
ER
A 

He
li
co
ps
yc
hi
da
e 

He
li
co
ps
yc
he
 
bo

re
al

is
**

*
Ph
il
op
ot
am
id
ae
 

Ch
im

ar
ra

 
ob

sc
ur

a
Po

ly
ce

nt
ro

po
di

da
e 

Ne
ur

ec
li

ps
is

 
cr

ep
us

cu
la

ri
s 

Hy
 d
ro

ps
y 
ch

id
ae

 
Ch

 e
um
a 
t o

p 
sy
 c
he
 
sp
. 

Hy
dr

op
sy

ch
e 

ve
nu
la
ri
s

H.
 
di

ca
nt

ha
Br

ac
hy

ce
nt

ri
da

e 
Mi

cr
as

em
a 

sp
.

No
. 71
 2 3 1 1 9 2 5 6 8 2

N
o
.
/
m

76
4.

3 

21
.5

 

32
.3

 

10
.8

10
.8
 

96
.9

 

21
.5

53
.8
 

64
.6
 

86
.1

21
.5

%C
om
p 

. 
Sa
mp
le

Su
rb
er
 
2

30
.7
 

0.
9 

1.
3 

0.
4

0.
4 

3.
9 

0.
9

2.
2 

2.
6 

3.
5

0.
9

EP
HE

ME
RO

PT
ER

A 
Ol

ig
on

eu
ri

da
e 

Is
on

yc
hi

a 
sp
.

43
.1

1.
7



T
A
B
L
E
 
2
0
-
8

03
41
89
95
 

Gl
ad

e 
Cr
ee
k

V
a
n
 
B
u
r
e
n
 
Co

.,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on

ti
nu

ed
)

D
a
t
e
 

O
r
g
a
n
i
s
m

B
a
e
t
i
d
a
e
 

B
a
e
t
i
s
 
sp
.

H
e
p
t
a
g
e
n
i
i
d
a
e
 

S
t
e
n
o
n
e
m
a
 
t
r
i
p
u
n
c
t
a
t
u
m

P
L
E
C
O
P
T
E
R
A
 

T
a
e
n
i
o
p
t
e
r
y
g
i
d
a
e
 

T
a
e
n
i
o
p
t
e
r
y
x
 
sp

. 
L
e
u
c
t
r
i
d
a
e
 

L
e
u
c
t
r
a
 
sp
.

P
e
r
l
o
d
i
d
a
e
 

I
s
o
g
e
n
u
s
 
b
i
l
o
b
a
t
u
s

P
e
r
l
i
d
a
e
 

A
c
r
o
n
e
u
r
i
a
 
a
b
n
o
r
m
i
s

P
h
a
 s 
g
a
n
 o
ph
 o
r 
a 

c
a
p
i
t
a
 t
a 

H
E
M
I
P
T
E
R
A
 

V
e
l
i
i
d
a
e
 

M
i
c
r
o
v
e
l
i
a
 
sp

.
O
D
O
N
A
T
A
 

G
o
m
p
h
i
d
a
e
 

L
a
n
t
h
u
s
 
p
a
r
v
u
l
a

C
O
L
E
O
P
T
E
R
A
 

P
s
e
p
h
e
n
i
d
a
e
 

P
s
e
p
h
e
n
u
s
 
h
e
r
r
i
c
k
i

E
l
m
i
d
a
e
 

P
r
o
m
o
r
e
s
i
a
 
t
a
r
d
e
l
l
a

S
t
e
n
e
l
m
i
s
 
sp

.

No
. 15
 2 2 2 1 2 4 1 4 2 21
 

22

No
./

m
2

16
1.

5 

21
.5

21
.5

 

21
.5

 

10
.8

21
.5

 
43

.1

10
.8

 

43
.1

21
.5

22
6.
1 

23
6.

8

%C
om
p.
 

Sa
mp
le

6.
5 

0.
9

0.
9 

0.
9 

0.
5

0.
9 

1.
7

0.
4 

1.
7

0.
9

9.
1 

9.
5



T
A
B
L
E
 
20
-8

03
41
89
95
 

Gl
ad
e 

Cr
ee
k

V
a
n
 
B
u
r
e
n
 
Co
.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on

ti
nu

ed
)

Da
te

O
r
g
a
n
i
s
m

St
en
el
mi
s 

cr
en
at
a

O
p
t
i
o
s
e
r
v
u
s
 
sp
. 

M
E
G
A
L
O
P
T
E
R
A
 

C
o
r
y
d
a
l
i
d
a
e
 

C
o
r
y
d
a
l
u
s
 
c
o
r
n
u
t
u
s

No
. 5 8 2

N
o
.
/
m

53
.8

 
86

.1

21
.5

%C
om

p 
.

2.
2 

3.
5

0.
9

Sa
mp

le

M
O
L
L
U
S
C
A
 

P
E
L
E
C
Y
P
O
D
A
 

H
E
T
E
R
O
D
O
N
T
A
 

C
o
r
b
i
c
u
l
i
d
a
e

C
o
r
b
i
c
u
l
a
 
m
a
n
i
l
e
n
s
i
s
 

A
N
N
E
L
I
D
A
 

C
L
I
T
E
L
L
A
T
A
 

O
L
I
G
O
C
H
A
E
T
A
 

N
a
i
d
i
d
a
e

53
.8

75
.4

2.
2

3,
0

TO
TA
LS

23
1

24
86

.5

S
H
A
N
N
O
N
-
W
E
A
V
E
R
 
D
I
V
E
R
S
I
T
Y
 
= 

3.
55
2



T
A
B
L
E
 
20
-9

03
41
89
95
 

Gl
ad

e 
Cr

ee
k

V
a
n
 
B
u
r
e
n
 
Co
^,
 
T
N
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S

D
a
t
e
 

O
r
g
a
n
i
s
m

10
/6
/8
1 

A
R
T
H
R
O
P
O
D
A
 

I
N
S
E
C
T
A
 

D
I
P
T
E
R
A
 

C
h
i
r
o
n
o
m
i
d
a
e
 

A
t
h
e
r
i
c
i
d
a
e
 

A
t
h
e
r
i
x
 
v
a
r
i
e
g
a
t
a

C
e
r
a
t
o
p
o
g
o
n
i
d
a
e
 

B
e
z
z
i
a
 
sp
.

T
R
I
C
H
O
P
T
E
R
A
 

H
y
d
r
o
p
t
i
l
i
d
a
e
 

H
y
 d
r
o
p
 t
il

 a
 
sp

. 
P
o
l
y
c
e
n
t
r
o
p
o
d
i
d
a
e
 

N
e
u
r
e
c
l
i
p
s
i
s
 
c
r
e
p
u
s
c
u
l
a
r
i
s
 

P
h
i
 l
op
o 
t a
m
i
d
a
e
 

C
h
i
m
a
r
r
a
 
o
b
s
c
u
r
a

H
y
d
r
o
p
s
y
c
h
i
d
a
e
 

H
y
d
r
o
p
s
y
c
h
e
 
v
e
n
u
l
a
r
i
s

H.
 
d
i
c
a
n
t
h
a

B
r
a
c
h
y
c
e
n
t
r
i
d
a
e
 

M
i
c
r
a
s
e
m
a
 
sp
.

E
P
H
E
M
E
R
O
P
T
E
R
A
 

O
l
i
g
o
n
e
u
r
i
d
a
e
 

I
s
o
n
y
c
h
i
a
 
sp

. 
B
a
e
t
i
d
a
e
 

B
a
e
t
i
s
 
sp

.
L
e
p
t
o
p
h
l
e
b
i
i
d
a
e
 

P
a
r
a
l
e
p
t
o
p
h
l
e
b
i
a
 
sp
.

No
.

13
2 5 4 1 1 3 3 10 3 4 31
 1

No
. 
/m

14
20
.9
 

53
.8
 

43
.1

10
.8
 

10
.8

 

32
.3

32
.3

 
10

7.
6

32
.3

43
.1

 

33
3.

7 

10
.8

%C
om
p 

. 
S
a
m
p
l
e

Su
rb

er
 
3

46
.6

 

1.
8 

1.
4

0.
4 

0.
4 

1.
1

1.
1 

3.
5

1.
1

1.
4 

11
.0

 

0.
4



T
A
B
L
E
 
20

-9

0
3
4
1
8
9
9
5
 

G
l
a
d
e
 
C
r
e
e
k

V
a
n
 
B
u
r
e
n
 
Co

.,
 
TN
 

B
E
N
T
H
I
C
 
M
A
C
R
O
I
N
V
E
R
T
E
B
R
A
T
E
S
 

(c
on

ti
nu

ed
)

D
a
t
e
 

O
r
g
a
n
i
s
m

P
L
E
C
O
P
T
E
R
A
 

T
a
e
n
i
o
p
t
e
r
y
g
i
d
a
e
 

T
a
e
n
i
o
p
t
e
r
y
x
 
sp

. 
P
e
r
l
i
d
a
e
 

A
c
r
o
n
e
u
r
i
a
 
a
b
n
o
r
m
i
s

P
h
a
s
g
a
n
o
p
h
o
r
a
 
c
a
p
i
t
a
t
a

P
e
r
l
o
d
i
d
a
e
 

I
s
o
g
e
n
u
s
 
b
i
l
o
b
a
t
u
s

C
h
l
o
r
o
p
e
r
l
i
d
a
e
 

H
a
s
t
a
p
e
r
l
a
 
b
r
e
v
i
s

O
D
O
N
A
T
A
 

G
o
m
p
h
i
d
a
e
 

L
a
n
t
h
u
s
 
p
a
r
v
u
l
a

C
O
L
E
O
P
T
E
R
A
 

P
s
e
p
h
e
n
i
d
a
e
 

P
s
e
p
h
e
n
u
s
 
h
e
r
r
i
c
k
i

E
l
m
i
d
a
e
 

S
t
e
n
e
l
m
i
s
 
c
r
e
n
a
t
a

S
t
e
n
e
l
m
i
s
 
sp

.
O
p
t
i
o
s
e
r
v
u
s
 
sp

. 
P
r
o
m
o
r
e
s
i
a
 
t
a
r
d
e
l
l
a

M
O
L
L
U
S
C
A
 

P
E
L
E
C
Y
P
O
D
A
 

H
E
T
E
R
O
D
O
N
T
A
 

C
o
r
b
i
c
u
l
i
d
a
e
 

C
o
r
b
i
c
u
l
a
 
m
a
n
i
l
e
n
s
i
s

No
. 2 2 7 2 9 1 9 3 18
 

10
 9 1

2
No

 . 
/m

21
.5

21
.5

 
75

.4

21
.5
 

96
.9

10
.8

96
.9

32
.3
 

19
3.

8 
10
7.

6 
96

.9

10
.8

%C
om
p.
 

S
a
m
p
l
e

0.
7

2.
5 

0.
7 

3.
2

0.
4

3.
2

1.
1 

6.
4 

3.
5 

3.
2

0.
4



TA
BL
E 

20
-9

03
41
89
95
 

Gl
ad
e 

Cr
ee
k

Va
n 

Bu
re
n 

Co
.,
 
TN

 
BE

NT
HI

C 
MA
CR
OI
NV
ER
TE
BR
AT
ES
 

(c
on
ti
nu
ed
)

Da
te

Or
ga

ni
sm

No
.

No
.

%C
om

p
Sa

mp
le

AN
NE
LI
DA
 

CL
IT
EL
LA
TA
 

OL
IG

OC
HA

ET
A 

Na
id

id
ae

12
1

2
9

.2
4

.2

00
 

0V
TO

TA
LS

2
8

3
3

0
4

6
.3

SH
AN

NO
N-

WE
AV

ER
 
DI

VE
RS

IT
Y 

= 
3.

10
6



Surber Sample

N

FIGURE 21-1. Station 21 - 03419200 - Cane Creek near Spencer, TN



TABLE 21-1 

Physical and Chemical Parameters at

Station 21 - 03419200 

Cane Creek near Spencer, Van Buren Co., TN

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

5-20-81 8-25-81

13°C d

10.1 mg/L

5.0

275 umhos/cm

12.0 m

34.0 cm

0.19 m/sec

0.61 m3 /sec

60%

Small to medium cobble

Dry station
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FIGURE 22-1. Station 22 - 03420116 - Rocky River at Rocky River Road at 
' Riverview, TN



TABLE 22-1 

Physical and Chemical Parameters at

Station 22 - 03420116 

Rocky River at Riverview, Van Buren Co., TN

Date

Parameter 5-20-81 8-25-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

12°C

9.5 mg/L

7.4

110 umhos/cm

11.6 m

27.9 cm

0.56 m/sec
<3

1.45 m/sec

15%

Medium to large cobble

18.5°C

8.7 mg/L 

7.2

210 umhos/cm 

4.6 m 

13.0 cm 

0.51 m/sec 

0.24 m3/sec 

20% .
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FIGURE 23-1. Station 23 - 03420230 - Scott Creek at Irving College, TN



TABLE 23-1 

Physical and Chemical Parameters at

Station 23 - 03420230 

Scott Creek at Irving College, Warren Co., TN

Date

Parameter 5-20-81 8-25-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

* Parameter not determined,

14°C

10.3 mg/L 

6.2

225 umhos/cm

*

22.9 cm

it

*

50%

22°C 

*

8.0

310 umhos/cm

7.6 m

22.9 cm

0.17 m/sec

0.23 m3/sec

95%

Small to medium cobble on bedrock

393
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FIGURE 24-1. Station 24 - 03534000 - Coal Creek in Lake City, TN



TABLE 24-1 

Physical and Chemical Parameters at

Station 24 - 03534000 

Coal Creek at Lake City, Andersori Co., TN

Date

Parameter 5-18-81 9-21-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

24°C

6.1 mg/L

6.7

420 umhos/cm

7.5 m

49.3 cm

0.40 m/sec

o
1.17 mj/sec

23°C

8.3 mg/L 

8.1

350 umhos/cm 

7.6 m 

14.0 cm 

0.61 m/sec 

0.51 m3/sec

Small to medium cobble covered with sediment
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FIGURE 25-1. Station 25 - 03538398 - Rock Creek near Gobey, TN



TABLE 25-1 

Physical and Chemical Parameters at

Station 25 - 03538398 

Rock Creek near Gobey, Morgan Co., TN

Parameter

Date

5-22-81 8-27-81

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

16°C

9.4 mg/L

5.6

140 umhos/cm

7.3 m

28.4 cm

0.04 m/sec

o
0.66 m /sec 

50%

24°C

8.0 mg/L

6.0

125 umhos/cm

7.9 m

17.3 cm

0.04 m/sec

0.04 m3/sec

90%

Gravel and small medium gravel 
covered by sediment

High suspended load during spring sampling caused by highway construction,
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FIGURE 26-1. Station 26 - 03539719 - White Creek at Twin Bridges, TN



TABLE 26-1 

Physical and Chemical Parameters at

Station 26 - 03539719 

White Creek at Twin Bridges, Morgan Co., TN

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

5-22-81

14°C

11.6 mg/L

5.5

45 umhos/cm

15.8 m

56.9 cm

0.49 m/sec

o

3.51 m-Vsec

50%

Small to medium cobble

8-26-81

21°C

8.8 mg/L

6.6

68 umhos/cm

15.2 m

*

*

*

60%

on bedrock

* Parameter not determined. Neglibile flow prevented discharge 
measurements at immediate vicinity of sampling site.
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Surber Sample

FIGURE 27-1. Station 27 - 03539750 - Clear Creek near Lancing, TN



TABLE 27-1 

Physical and Chemical Parameters at

Station 27 - 03539750 

Clear Creek near Lancing, Morgan Co., TN

Date

Parameter 4-15-81 8-28-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

16°C

10.5 mg/L

6.4

45 umhos/cm

21.9 m

65.2 cm

0.42 m/sec

4.79 m^/sec

25%

Medium to large cobble

23°C

8.9 mg/L

6.5

70 umhos/cm

9.4 m

25.4 cm

0.23 m/sec

0.43 m^/sec

10%
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TABLE 28-1 

Physical and Chemical Parameters at

Station 28 - 03540100 

Crab Orchard Creek near Deermont, Morgan Co., TN

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

4-16-81

13°C

9.5 mg/L

5.8

*

18.9 m

84.4 cm

0.11 m/sec

o 
1 .4 mj /sec

40%

Medium to 1

Date

9-21-81

18°C

10.1 mg/L

4.9

800 umhos/cm

4.6 m

15.9 cm

0.23 m/sec

0. 13 nrVsec

40%

arge cobble covered with sed

Fe(OH)o precipitate covered substrate. 

* Meter malfunction
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FIGURE 29-1. Station 29 - 03540500 - Emory River at Oakdale, TN



TABLE 29-1

Physical and Chemical Parameters at

Station 29 - 03540500

Emory River at Oakdale, Morgan Co., TN

Date

Parameter 4-16-81 8-27-82

Water Temperature 15°C b

Dissolved Oxygen 9.9 mg/L

pH 6.7

Conductivity 950 umhos/cm

Stream Width *

Average Stream Depth *

Average Stream Velocity *

Discharge *

Cover (% Shaded) 10%

Substrate Large cobble

b Flow too great for conventional sampling devices.

* Parameter not determined, due to depth of main stream channel.
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FIGURE 30-1. Station 30 - 03541487 - Piney Creek near Westel, TN



TABLE 30-1 

Physical and Chemical Parameters at

Station 30 - 03541487 

Piney Creek near Westel, Roane Co., TN

Parameter

Date

4-16-81 8-27-81

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

12°C 19°C

16 mg/L

6.2

1050 umhos/cm

16.5 m

18.7 cm

0.19 m/sec

3 
0.47 m /sec

20%

Large cobble on bedrock

9.5 mg/L

6.5

120 umhos/cm

3.1 m

2.5 cm

0.35 m/sec

0.03 m/sec

20%
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Surber Sample

FIGURE 31-1. Station 31 - 03541496 - Fall Creek near Ozone, TN



TABLE 31-1 

Physical and Cheiuical Parameters at

Station 31 - 03541496 

Fall Creek near Ozone, Cumberland Co., TN

Date

Parameter 4-16-81 8-27-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

14°C

13.2 mg/L

6.8

50 umhos/cm

8.8 m

35.6 cm

1.09 m/sec

2.71 m-Vsec

80%

Small to medium cobble

22°C

8.8 mg/L

7.5

150 umhos/cm

1.8 m

17.8 cm ..

0. 30 m/sec;

0.08 m3/sec

25%
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FIGURE 32-1. Station 32 - 03566292 - Sale Creek near Sale Creek, TN



TABLE 32-1 

Physical and Chenical Parameters at

Station 32 - 03566292 

Sale Creek near Sale Sale Creek, Hamilton Co., TN

Date

Parameter 6-12-81 9-17-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

19°C

9.3 mg/L

5.8

70 umhos/cm

7.9 m

39.6 cm

0. 76 m/sec

3 
1.89 m /sec

80%

Gravel and medium

d

cobble

Dry Station
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TABLE 33-1 

Physical and Chemical Parameters at

Station 33 - 03566400 

Soddy Creek at Soddy, Hamilton Co., TN

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

6-12-81

21°C

9.6 mg/L

5.6

45 umhos/cm

5.5 m

109.7 cm

1.02 m/sec
 3

4.84 mj/sec

30%

Medium to large cobble

9-17-81

21°C

9.4 mg/L

6.0

85 umhos/cm

1.8 m

9.3 cm

0.51 m/sec

0.07 m3/sec

10%

and boulders

Fe(OH),. precipitate around seepage springs; white precipitate also 

apparent on substrate.
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Surber Sample

FIGURE 34-1. Station 34 - 03566530 - North Chickamauga Creek at Daisy, TN



TABLE 34-1 

Physical and Chemical Parameters at

Station 34 - 03566530 

North Chickamauga Creek near Daisy, Hamilton Co., TN

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

6-12-81 9-17-81

21°C . d

9.7

4.7

29 umhos/cm

18.3

7.0 cm

0.30 m/sec

0.31 m /sec

<5%

Medium to large rounded cobble

Extensive channelization of stream bed.

d T,
Dry station
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Surber Sample

FIGURE 35-1. Station 35 - 03569245 - Suck Creek near Chattanooga, TN



TABLE 35-1 

Physical and Chemical Parameters at

Station 35 - 03569245 

Suck Creek near Chattanooga, Hamilton Co., TN

Date

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

6-12-81

18°C

9.0 mg/L

4.2

65 umhos/cm

13.7 m

8.4 cm

0.25 m/sec

0.23 m3 /sec

60%

Small to larg

9-17-81

20°C

8.8 mg/L

4.5

198 umhos/cm

*
*

*

*
80%

e cobble and boulders

* Parameter not determined. Low discharge prevented accurate measurement,
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TABLE 36-1 

Physical and Chemical Parameters at

Station 36 - 03570602 

Sequatchie River at Pikeville, Bledsoe Co., TN

Parameter

Date

8-25-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

22°C

8.8 mg/L

7.5

230 umhos/cm

8.8 m

13.3 cm

0.81 m/sec

o
0.76 m /sec 

70% 

Gravel predominant

High flow prevented spring sampling. 

Sample was taken upstream of USGS Gage.
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TABLE 37-1 

Physical and Chemical Parameters at

Station 37 - 03571500 

Little Sequatchie River at Sequatchie, Marion Co., TN

Parameter

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

Date

6-11-81

15°C

9.6 mg/L

6.4

90 umhos/cm

25.9 m

70.6 cm

0.61 m/sec

8.82 m3/sec

70%

Small to large rounded

9-17-81

22°C

9.5 mg/L

7.1

380 umhos/cm

10.7 m

14.0 cm

0.61 m/sec

0.72 m3 /sec

70%
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FIGURE 38-1. Station 38 - 03571800 - Battle Creek near Monteagle, TN
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TABLE 38-1 

Physical and Chemical Parameters at

Station 38 - 03571800 

Battle Creek near Monteagle, Marion Co., TN

Date

Parameter 9-17-81

Water Temperature

Dissolved Oxygen

PH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

16°C

10.0 mg/L 

7.2

180 umhos/cm 

12.2 m 

17.4 cm 

0.30 m/sec 

1.79 m3/sec 

95% 

Medium to large cobble

High flow prevented spring sampling.
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TABLE 39-1 

Physical and Chemical Parameters

Station 39 - 03572092 

Crow Creek near Anderson, Franklin Co., TN

Parameter

Date

6-11-81 9-17-81

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

16°C

9.1 mg/L

6.7

178 umhos/cm

10.7 m

10.7 cm

0.51 m/sec

0.46 m

30%

22°C

8.4 mg/L

7.2

250 umhos/cm

9.1 m

65.0 cm

0.28 m/sec

1.30 m3/sec

A0%

Gravel and medium cobble

Substrate was covered with limestone sediment emitted from adjacent 
quarry operation.
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Surber Sample

Agriculture 
(Soybeans)

FIGURE 40-1. Station 40 - 03578190 - Mud Creek near Alto, TN



TABLE 40-1 

Physical and Chemical Parameters at

Station 40 - 03578190 

Mud Creek, Franklin Co., TN

Parameter

Date

6-12-81 9-17-81

Water Temperature

Dissolved Oxygen

pH

Conductivity

Stream Width

Average Stream Depth

Average Stream Velocity

Discharge

Cover (% Shaded)

Substrate

20°C

8.1 mg/L

6.4

145 umhos/cm

6.4 m

13.0 cm

0.51 m/sec

0.33 m3/sec

Medium cobble

22°C

8.4 mg/L

7.0

207 umhos/cm

6.1 m

8 cm

0.26 m/sec

1.3 m3/sec

High organic loading from agricultural sources. Periphery of stream 
bed lined with algal mats.
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